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Granitoid Pavement 


“TRADE MARKS REGISTERED” 


The Superior of All Other Permanent Pavements 











ASYLUM AVENUE, KNOXVILLE, TENN, 


The Blome Gompany Patented Granitoid Concrete Blocked Pavement 


A pavementot monolithic construction. Permanently retaining surface grades. Intenged 
for all degrees of traffic. Satisfactorily withstands all climates. Becomes more durable 
with age. The most sanitary pavement on the market today. The most suitable for street 
car track spaces. The handsomest of them all. A revolution in permanent pavements. 


The foregoing claims are convincingly demonstrated by the pavements (from one 
to six streets respectively) laid for the following cities and corporations: 


Knoxville, Tenn.; New Orleans, La.; Vicksburg, Miss.; Palestine, Texas; New 
Haven, Conn.; Boston, Mass.; New Brunswick, N. J.; Kalamazoo, Mich.; Red Jacket 
(Calumet), Mich.: Hancock, Mich.; Laurium, Mich.; U.S. Steel Corporation, Gary, Ind.; 
Western Electric Co., Chicago, Ill.; Armour & Co., and other packers at Chicago stock 
yards, etc., etc. 


To those interested we will be glad to turnish further details. 


RUDOLPH S. BLOME COMPANY, vnry eice. chicaze 


NEW YORK BIRMINGHAM, ALA. NEW ORLEANS 
Metropolitan Life Bldg. ' First National Bank Bldg, 140 Union Bt. 











> sh ——" " i 4 a 
é pas: 3 PS ge ee ee os Se ee < Pa. Saar in pe ate gee 
: oe eer Sh a PSR EE EAB Re Kane silent Shae ferme ee 











Municipal Gngineering 


PUBLISHED BY 
MUNICIPAL ENGINEERING CO., Indianapolis 
NEW YORK OFFICE, 1 BROADWAY 
Entered at Post Office, Indianapolis, Ind., as Second-Class Matter. 





Vol. XXXVII OCTOBER, 1909 


No. 4 





Contents 


I SN oo Laie cua > diese aoe an edi chins anes 6) die aeeh Ge Whee owen hehe cen Geese ee08 


Asphalt Paving Mixtures... By L. Kirschbraun, Municipal Asphalt Laboratory, Chicago, Ill. 


Progress on the Panama Canal................ By Dr. Edward P. Bailey, Los Angeles, Cal. 
Some Engineering Features of the Canadian Pacific Irrigation Project................ 
Early History of Sewers of Memphis, Tenn........... By A. T. Bell, C. E., Memphis, Tenn. 
Dust Abatement by Surface Applications...........By W. H. Tulweiler, Philagelphia, Pa. 
The Cesspool and Its Dangers......... Te Se By Burton J. Ashley, C. E., Chicago, Ill. 
The New Water Filtration Plant for Toledo, 0O.................By B. M. Baker, Toledo, O. 


Editorial Comment. 


wae Business Is a Pisssmsy—eamieigns Legislative Reference Libraries—Professional 
ECC a CT UR ora is Siete hy alta alae a Re hdd Riledin Sade ed S0nbe ees dyieees Sees sese Seni te eebe’ 


The Question Department. 

How to Apply Waterproofing Composition to Concrete—Cost of Making Cement—Books on 
Portland Cement Companies and Plants—Information About Reinforced Concrete Bridges 
—Concrete and Brick sewers—Books on Concentration of Iron Ores—Information About 
the Septic Tank—Books on Sewage Disposal—What is the Zero of Elevations on the Earth? 
—Specifications for Bituminous y Powe am Pavements—Use of Asphalts of Various Kinds 
in Pavements—Machine for Cutting Asphalt Pavement—Power of Council to Order Con- 
struction of Sidewalks—Establishing Grades for Streets, Sidewalks and Curbs—What Is 
Amesite?—Is There a Magazine Devoted to Surveying?—Cities Owning Water and Light 
Plants—Water Works, Water Supply and Filtration—Measuring Water Waste—Valuable 
en aaa aed ie hass anes ns as tes cbevesbencans Satu 


From Workers in the Field. 


Forms of Meter Repair Record—Indianapolis Specifications for Bituminous secetem 4 Pave- 
ments—Rental of Machinery Upon Municipal Day Labor Work.. 


Municipal Matters in Court. 


Decisions of the Higher Courts of Interest to Municipalities—Pavement Enjoined Pending 
en od canes sae enetesaae dusevesesce $000 enecednees'eens 


Highways. 
——_ -eesgenade for ¥ Sebouate acereediemenate of Automobiles on deemed Shown ote! New Jer- 
sey Tests...... 2 cece ce ces . 
Municipal and Technical Literature. 
Report on Sewage Disposal for Trenton, N. J.—New Publications................... 


Organizations and Individuals. 
Little Rock’s Share of the Program of the American Society of Municipal Improvements— 
Third Annual Cement Show—Technical Meetings—Civil Service Examinations—Engineer- 
ing Schools—Personal Notes—New York Appropriation for Tests of Concrete.............. 


Machinery and Trade. 
Specifications for Making Macadam Road With Liquid Asphalt Binder—Municipal Ice Plant 
Not Legal—Bronx Borough President Removed—How to Use Cement—Durable Street 
Curbing —Testing Asphalt—The Polygon Concrete Mixer —Trade tepeeevepes a 
Notes—Patents Concerning Street and Road Construction and Repair.. ; 


Improvement and Contracting News. 


Paving LS tahins sciemebiekettendwasusens Gaase Be empees, Street Cleaning and Sprink- 


Pee eee eee eee ee eee eee eee eee 


BSewe 
Water TE kabiavequvadienwe deedeeeteseoks 284 Parks 


ledlahsibbinaegnsee veventanecireertects 285 ES CS aetcaseneecenpuenmeanesssi 


Bridges 
Street Lighting.. Ee, 





215-219 
219-224 
224-227 
227-231 
232-235 
236-240 
240-245 
245-248 


249-252 


252-259 


260-263 


266-267 


267-270 


271-278 


274-278 


$2.00 A YEAR. FOREIGN SUBSCRIPTION, $2.75 A YEAR. CANADA, $2.50 A YEAR. 











ASPHALT PAVING PLANTS 





STATIONARY 
SEMI-PORTABLE 
RAILWAY 


04 


IN SUCCESSFUL OPERATION BY CONTRACTORS AND 
MUNICIPALITIES. WE WILL BUILD TO SUIT 
YOUR REQUIREMENTS 


ACME ASPHALT 
997, PURE 


IS THE STANDARD HIGH GRADE ASPHALT 
FOR PAVING PURPOSES 


LABORATORY SERVICE AND EXPERT ADVICE FURNISHED 
OUR CUSTOMERS FREE OF CHARGE 





WARREN ASPHALT PAVING COMPANY 


EAST CAMBRIDGE, MASS. 











MuniIcipaAL ENGINEERING 





VOLUME XXXVII. 


OCTOBER, NINETEEN HUNDRED NINE. 


NUMBER FOUR 





CITY SHADE TREES. 


gathered from the fifth annual 

report of the Shade Tree Com- 
mission of East Orange, N. J., is one 
which may well serve as a model for 
other cities to follow in beginning the 
care of their own trees. 

The commission acts under a law 
devised primarily for East Orange, but 
applicable to any New Jersey city so 
electing. The law has been adopted 
almost in its entirety by the State of 
Pennsylvania, and its provisions are 
followed as far as possible by park 
boards elsewhere. One essential fea- 
ture of the law is the power of the 
commission to assess the cost of tree 
planting upon the property benefited. 
Another is the full power which it 
gives over the street trees. These are 
not ordinary provisions, and must be 
adopted by legislative action before 
they are applicable in any state. 

The East Orange commission is 
composed of Alfred P. Boller, an emi- 
nent engineer, Edward M. Colie and 
Edward O. Stanley, all public-spirited 
citizens who serve without compensa- 
tion. They have the confidence of the 
citizens and of the city council, and 
are given sums of money for their 
work in caring for the trees which are 
sufficient to show results, though prob- 
ably not sufficient to do all the work 
that might be done. For the work in 
care of trees the board has the pro- 
ceeds of tax ordinances, the returns 
from which for 1908 were $4,030. The 
cost of trees set out in 1908 was $2,- 
758.75, which was raised by special 
assessment on the property benefited. 
The board also did work in its field 
outside the province of these two 
funds, the expense of which, $271.96, 
was paid by those for which it was 
performed. The board also had at its 
disposal $1,500 for the improvement of 
Elmwood Park. 

William Solotaroff is the efficient 
secretary and superintendent of the 


T HE story of last year’s work as 


commission and we are indebted to 
him for the accompanying photographs 
illustrating his work. 

The plan of the commission to plant 
trees of the same kind on a street is 
shown by the table showing the dis- 
tribution of the 728 trees planted dur- 
ing the year. European lindens to the 
number of 95 were planted on one 
street. Oriental planes were planted 
on two streets; Norway maples were 
planted and _ replanted on _ eight 
streets; pin oaks on one; red maples 
on three; white oaks on one; gingkos 
on one; sugar maples on eight, only 
one being new planting; red oaks on 
two. Plate I shows a street on which 
pin oaks were planted by the commis- 
sion in April, 1905, the photograph 
bearing date of August, 1908. Plate II 
shows the pupils of Franklin school 
planting in the school yard on Arbor 
Day a gingko tree presented by the 
commission. It also shows some of 
the natural and artificial conditions 
which the commission can aid in keep- 
ing beautiful and extending to other 
sections of the city. 

All newly planted trees are _ sup- 
plied with uniform wire guards made 
of No. 16 14-inch mesh bent into cylin- 
drical forms 6 feet high and 7 inches 
in diameter and well fastened to- 
gether at the closure. To prevent 
chafing a piece of rubber hose is fast- 
ened on the inside of the guard at the 
top. Two chestnut stakes, each 2 by 
2 inchés in cross-section and 8 feet 
long, are driven to a depth of 2 feet, 
about a foot from two opposite sides 
of the base of the tree. The stakes 
are connected to the tree by \%-inch 
sash cord on which is slipped a piece 
of rubber hose long enough to insure 
no rubbing of the tree by the cord. No. 
12 fence wire fastened by staples to 
the stake did not serve the purpose as 
well as the cord, which remains fast- 
ened as long as the stakes are neces- 
sary. This apparatus is shown in 
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Plate Ill. The tree guards will be 
seen on the three-year-old trees shown 
in Plate I, but the stakes have been 
removed. The new trees were wa- 
tered in July by means of a 210-gallon 
galvanized sheet-iron tank on an ordi- 
nary wagon. Of the new trees 94 
were lost, five on account of a leaking 
gas main. They were paid for by the 
gas company. A mulching of manure 
was put round all the new trees in the 
fall. 


The older trees received some at- 
tention in respect to fertilizing. The 
new trees on several streets were 
given a mixture of acid phosphate and 
muriate of potash in 1907, and the 
same trees were given nitrate of soda 
in March, 1908, at the rate of 300 
pounds to the acre, dissolved in water 
and used at the rate of one-eighth 
pound to sixteen square feet around 
each tree. On a few streets manure 
was applied in the fall, an area of 8 
by 4 feet around each tree being 
loosened up and the manure dug into 
the soil. Six other streets were treat- 
ed to the phosphates, using 700 pounds 
of acid phosphate and 300 pounds of 
muriate of potash and applying the 
mixture at the rate of 1,500 pounds 
per acre. 

During the life of the commission 
2,446 trees have been set out, making 
11.7 miles of uniformly planted streets. 
The whole area of the city has been 
covered by the process of pruning the 
older trees, and some of those pruned 
in 1904 have again come into turn for 
pruning. There are 42.4 miles of 
streets that have received this atten- 
tion, 5.2 miles during the past year. 

The treatment of trees for insect 
pests was quite extensive during the 
year. The only troublesome visitor 
was the elm beetle. The commis- 
sion treated the street trees in the 
manner described in the following cir- 
cular addressed to property owners, 
spraying the trees on a number of 
streets in June with arsenate of lead, 
and the lower parts of the trunks and 
bases of elms on other streets, reached 
later, with kerosene emulsion, four 
times at intervals of about a week. 
As there are about 900 large elms in 
the city streets, and the most effec- 
tive spraying must be done within 
about three weeks in June, plenty of 
apparatus and men would be neces- 
sary for the best results. The circu- 
lar referred to was issued March 10, 
1909, to property owners having elm 
trees on their private property, and 
reads as follows: 

Last year the attack of the elm trees 
by the elm leaf beetle was general 


throughout the city. The shade tree 
commission is making extensive prep- 
arations to spray all the elm trees on 
the streets as soon as the foliage de- 
velops in early May. To destroy the 
pest most thoroughly, it is important 
that the citizens given attention to 
elm trees on their grounds which are 
outside of the jurisdiction of the 
shade tree commission. 


The winter of the elm leaf bettle is 
passed in the adult condition, the 
beetles taking shelter in attics, sheds, 
barns and other places. They emerge 
from their hibernating quarters as 
soon as the foliage of the elm develops 
in the spring, take to the leaves and 
eat holes through them. (See A, Plate 
IV.) During the latter part of May 
and early June eggs are deposited by 
the beetles on the under side of the 
leaves (C, Plate IV), from which tiny 
eaterpillars hatch. They feed on the 
layer of cells of the under sides of the 
leaves, giving the foiiage a skeleton- 
ized appearance. (B, Plate IV.) 


Beginning during the last days of 
June and continuing until the middle 
of July, the full grown larvae, which 
are less than half an inch long, crawl 
down the trunk and change to yellow 
pupae at the base of the tree and on 
the ground near it. Adults develop 
about a week after the formation of 
the pupae, and in the latter part of 
July the summer brood of beetles is 
abundant. These fiy to the leaves 
again, feed on them, deposit eggs, and 
the life cycle of the insect is repeated. 
There are two broods a year. 


The only effective way to control the 
elm leaf bettle is to spray the foliage 
with arsenate of lead as soon as the 
leaves unfold. This spraying is im- 
portant, because if the beetles can be 
killed before they lay their eggs there 
will be no larvae to deal with later. 


It is this early spraying to catch the 
adult beetles that the shade tree com- 
mission is planning to do, and it is ex- 
pected that all the elms along the 
curb will be treated. To spray elm 
trees properly, so that the tops of the 
trees are reached, requires a power- 
ful apparatus, which every citizen can- 
not be expected to have. 


The shade tree commission has 
therefore decided to accommodate 
property owners and spray such elm 
trees on their private property as can 
be reached from the street or from a 
driveway, when the general spraying 
of the other trees is done. A charge 
of $2 per tree will be made, which must 
be paid to the receiver of taxes in ad- 
vance. 
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ASPHALT PAVING MIXTURES. 


If early spraying is neglected, an 
application of arsenate of lead is nec- 
essary when the larvae begin to feed. 
This spraying is not as effective as 
the early spraying. When the full- 
grown larvae crawl down the trunks 
to pupate, great numbers of them col- 
lect in the crevices of the bark at the 
bases of the elms and on the ground 
near the trees. At that time every 
owner of a tree can do his part to de- 
stroy the pest by sweeping up the cat- 
erpillars as they came down, and kill 
them by pouring hot water over them. 

The commission’s apparatus for 
spraying trees is shown in Plate V. 

The tussock moth, so troublesome in 
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other eastern cities, has given but lit- 
tle trouble. The egg masses of the in- 
sect, shown in Plate VI, remain on the 
trunks of the trees all winter, and 
should be taken off before they hatch. 
In March a few clusters, all that could 
be found, were picked off of trees on 
two streets and burned. Later the 
caterpillars were found on six other 
streets, and further destruction of the 
eggs followed. The woolly maple scale 
was found on a few sugar maples, and 
they were washed with kerosene emul- 
sion to kill the larvae and insects in 
cocoons. Webs of the fall web worm 
were cut out and burned on five 
streets. 


ASPHALT PAVING MIXTURES. 


By L. Kirschbraun, Municipal Asphalt Laboratory, Chicago, Il. 


which sheet asphalt pavements 

have been extensively laid in 
this country, it is estimated that over 
50,000,000 yards have been laid at a 
cost to American municipalities of ap- 
proximately $125,000,000. During this 
period there has probably been no form 
of public works contracting which has 
been enshrouded in as much mysticism 
and concerning which public officials 
knew so little and fought so many bit- 
ter battles. Millions of dollars were 
expended without the least knowledge 
of whether taxpayers would. receive 
full value therefor, and with slight ex- 
ception it has been only within the last 
few years that public officials have be- 
gun to awaken to the necessity of some 
intelligent check and inspection of 
asphalt paving construction. 

In the early days of the industry 
good and bad pavements were con- 
structed. It was no uncommon occur- 
rence for the same‘contractor to lay an 
excellent pavement on one street and a 
poor one on the very next. This was 
not due to any inferiority of the ma- 
terials available, but to lack of knowl- 
edge as to how they should be mixed. 
With the advent of the open specifica- 
tion, which broke the monopoly held 
by Trinidad asphalt, there resulted a 
development of other asphalts, both 
natural and artificial, until in recent 
years there has in some local instances 
been too much competition. The mar- 
ket has been flooded with poorly pre- 
pared or insufficiently tested asphalts 
and asphaltic mixtures, producing in- 


[nics the last thirty years in 


ferior pavements through the efforts to 
use such in reducing the cost. It is to 
guard against conditions thus outlined, 
and to protect itself against inferiority 
in so important a matter as pavement, 
that the larger municipalities now re- 
quire a system of asphalt inspection 
competent to discern between good and 
poor paving materials, and able to in- 
sure the proper preparation of the 
asphalt mixture. 

Asphalt pavements as now construct- 
ed consist of three courses—a founda- 
tion of hydraulic cement concrete on a 
well-compacted sub-grade, an interme- 
diate binder course, and the top or 
wearing surface, each course varying 
in thickness in different localities and 
for different conditions of traffic. It is 
assumed that the reader is familiar 
with the general mechanical processes 
involved in the preparation of these 
courses. 

Engineers do not yet realize suffi- 
ciently the importance of a rigid and 
dense base for asphalt pavement. It 
has been the experience of the writer 
that fully 50 per cent. of the failures 
of asphalt on heavy traffic streets re- 
sult from an insufficiency of the base, 
either in the matter of rigidity or in 
permitting the destructive action of 
water on the under side of the asphalt 
covering. Asphalt is the most exacting 
pavement in foundation requirements, 
and it is as rational to build a sky- 
scraper on a weak foundation as to lay 
an asphalt pavement on an insufficient 
base. Even rigidity in the base is in- 
sufficient where the character of the 
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subsoil is such as to subject the con- 
crete base to continued moisture, and 
it is only by a proper system of sub- 
drainage connected to sewer inlets that 
a pavement can be insured from this 
destructive element. It is, however, 
the province of the engineer to pro- 
vide this basic element, and for the 
purposes of this discussion it may be 
assumed that suitable base has been 
provided for. 


MUNICIPAL ENGINEERING. 


The asphalt is the most important of 
these materials. As the cementing ele- 
ment, the life of the pavement is lim- 
ited by the life and properties of the 
asphalt which binds its particles to- 
gether. The differentiation of good 
from inferior asphalt has been the 


source of much controversy, but with 
the strides which have in recent years 
been made in technology of the asphalt 
industry, it is possible for one experi- 




















EAST ORANGE SHADE TREE COMMISSION. 
III. Guard and Stakes for Newly Planted Tree. 


The essential requirement of an in- 
spection system in a large city is a 
laboratory where chemical and phys- 
ical tests can be conducted upon the 
various materials used, and upon the 
mixtures produced each day. This 
should be in charge of an asphalt spe- 
cialist, and with him should be pro- 
vided trained inspectors for each plant 
whose duties will be made evident from 
the discussion following. 

To produce a durable pavement it is 
necessary, first, that the material en- 
tering its composition be of good qual- 
ity; second, that proper skill in pro- 
portioning and handling such material 
be employed. The first requisite brings 
us to the discussion of the chemical 
and physical characteristics of materi- 
als of the desired quality. 


enced in the testing and in touch with 
the practical results obtained with suc- 
cessful asphalts to make such differ- 
entiation with sufficient certainty. 

Asphalts in use‘at present are of 
great variety, and the kinds met with 
in any particular locality depend upon 
conditions of transportation, specifica- 
tions and other local factors. For the 
purpose of treatment in this discussion, 
paving bitumens may be classified into 
three groups according to nature and 
origin: 

I. Natural asphalts, occurring as 
such in nature and refined merely by 
removal of water, light oils and grosser 
mineral impurities. 

II. Combinations in which hard nat- 
ural asphalts, containing less than 60 
per cent. of their bitumens soluble in 























EAST ORANGE SHADE TREE COMMISSION. 
IV. Elm Leaf Beetle at Work. A. Adult Beetle. B. Caterpillars. C. Eggs. 
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standard naphtha, are refined or must 
be used with the addition of predom- 
inating amounts of asphaltic oils or 
residues incorporated by blowing and 
agitation. 

III. Solid residues produced by the 
distillation or oxidation of petroleums. 

Asphalts of the first class, which are 
at present of commercial importance 
as examples, Trinidad and Bermudez— 
have demonstrated by long use their 
fitness for paving purposes. The nature 
of their bitumens is uniform, their 
chemical and physical characteristics 
are well recognized, and their proper 
method of handling well established 
through successful use. 

Asphalts of the second class have 
only in recent years become of commer- 
cial importance through the develop- 
ment of the asphaltic oils. While as a 
rule they have not been used suffi- 
ciently long under known conditions 
to have demonstrated long durability, 
nevertheless for the period in which 
they have been used they have proven 
satisfactory when properly handled, 
and give every indication of ultimate 
satisfaction. On account of their nature 
and manner of combination, they re- 
quire close scrutiny, and, in using, call 
for considerable skill on the part of 
the plant foreman. Their use should be 
regulated according to condition of in- 
traffic, and the skill and re 
liability of the parties producing and 
using them. 

Bitumens of the third division are 
from their present manner of produc- 
tion and marketing uncertain for gen- 
eral use. Some are good and some are 
bad. Many result as a by-product in 
the refining of crude oils, and are pro- 
duced under such severe conditions as 
to become seriously injured. Califor- 
nia oil residues, when carefully and 
specially prepared for the purpose, are 
excellent paving materials. The com- 
mercial article, however, varies greatly 
in quality, consistency, and in the con- 
ditions of preparation, and their use 
should be attended by the closest scru- 
tiny. No doubt the time will come 
when, with more careful and uniform 
methods of preparation, these Califor- 
nia residues will be worthy of the rec- 
ognition to which, when so prepared, 
they are entitled. Semi-asphaltic and 
paraffine oil residues, as now prepared, 
should not be used as the principal 
part of an asphalt cement. 

The differentiation of good from poor 
asphalt is to a great extent a matter of 
judgment, requiring the interpretation 
of analytical data by one experienced 
both in the laboratory testing and in 
the practical usage of the various pav- 


spection, 


ing bitumens. The physical appearance 
of a good mixture made up of a given 
asphalt, and its behavior in the vari- 
ous stages of producing and laying the 
pavement, afford to the experienced 
operator valuable indication as to the 
quality of the asphalt. There are, how- 
ever, a few well-defined characteristics 
which good asphalts possess. These 
may be roughly stated as follows: 

(a) They do not contain more than 
3 per cent. of their bitumens insoluble 
in cold carbon tetrachloride. 

(b) Their bitumens do not yield on 
ignition more than 18 per cent. of fixed 
carbon. 

(c) Their bitumens 
per cent. of malthenes, i. e., 
soluble in standard 
When less than this 
thenes is 
never be 
flux. 

(d) When fluxed into an asphalt ce- 
ment of the consistency used, it should 
not lose over 5 per cent. of material on 
heating for seven hours at 325 degrees 
F., nor should its consistency decrease 
by more than 60 per cent. of the orig- 
inal consistency. 

(e) The penetration when fluxed 
into an asphalt cement should not be 
less than 10 at 32 degrees F., nor more 
than 350 points at 115 degrees F., when 
tested according to a definite standard. 

(f) When combined with the flux as 
an asphalt cement, it should not con- 
tain more than 3 per cent. of paraffine 
scale. 

When interpreting the data obtained 
in test “d,” it is necessary to take into 
consideration the relationship between 
the loss of consistency and the amount 
of material volatilized. When both 
factors are comparatively large, the 
loss of consistency is due greatly to 
volatilization, but when the amount 
volatilized is small, a large loss of con- 
sistency indicates oxidation or change 
of molecular structure. A satisfactory 
asphalt cement will also exhibit in its 
finished mixture malleability, ductility, 
body and life, qualities for which no 
satisfactory tests have as yet been de- 
vised, but which to an asphalt expert 
are definite and well recognized char- 
acteristics. 

Fluxes now in general use are the 
residues of paraffine, semi-asphaltic 
and California asphaltic petroleums. 
They are as a rule well prepared, and 
ordinarily they can be easily differ- 
entiated by their densities. A good 
quality of flux must be sufficiently stable 
as not to lose more than 5 per cent. of 
material by volatilization when heated 
at 325 degrees F., and it should be so 


consist of 60 
material 
petroleum ether. 
amount of mal- 


present the asphalt should 
asphaltic 


used without an 
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free of light oils as not to flash below 
350 degrees F. It should show no indi- 
cations of rapid hardening or pitching 
when exposed to 400 degrees F. for a 
period of seven hours. 

The filler commonly used is ground 
limestone, though various other inor- 
ganic powders have been used at times. 
For work exposed to trying conditions 
Portland cement has been demonstrat- 
ed to be of superior efficiency. The 
quality demanded of filler is that of 
extreme fineness, and fillers are ordi- 
narily required to be so finely divided 
that 75 per cent. shall pass a 200 mesh 
per linear inch sieve. There is a great 
range of fineness, however, even in ma- 
terial passing a 200 mesh sieve. The 
most valuable part of a filler is the ex- 
tremely fine material, which can only 
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be determined by elutriation methods. 
Such filler as is now sometimes pre- 
pared by blowing previously ground 
limestone in order to separate and col- 
lect the finer particles is immeasurably 
superior to that prepared by grinding 
only. 

The desirable properties of the stone 
used in the binder course are that it 
should be clean, well graded, and so 
hard as not to crush under the roller. 
The sand should likewise be clean and 
well graded, as will be discussed later, 
and the particles should be hard and 
not too round. The relative hardness 
of various sands has not been suffi- 
ciently investigated as yet, and is a 
matter of more importance than is com- 
monly supposed.—The Michigan Tech- 
nic. 


PROGRESS ON THE PANAMA CANAL, 


By Dr. Edward P. Bailey, Los Angeles, Cal. 


pressions received on the in- 

specton of the canal is the 
spirit of American enterprise, push 
and activity that is manifest every- 
where, transforming a sleepy, half- 
dead region into a scene of the 
busiest and most bustling display 
of energy. The spirit of progress seems 
to be in the air, and can be felt the 
moment one lands, that lively Ameri- 
can spirit of efficiency, good organiza- 
tion, economy and enterprise. 

The Panama canal is the largest 
work in progress in the world to-day, 
and Uncle Sam has laid off his coat and 
tackled the job with a full appreciation 
of its magnitude and a determination 
to finish it in a hurry. The fact is that 
over 60 per cent. of the entire digging 
has been accomplished already, and the 
excavation can easily be finished inside 
of four years. In the year 1908 the 
amount of earth removed was over 37,- 
000,000 cubic yards, or an average of 
over 3,000,000 yards per month, and 
this year the material removed should 
exceed 40,000,000 cubic yards, which is 
as much as the French moved in fifteen 
or twenty years of their greatest ac- 
tivity. At the beginning of 1909 the 
amount of material remaining to be 
moved was about 104,500,000 cubic 
yards, and by the end of the current 
year, at the present rate of progress, 
there should be less than 65,000,000 
cubic yards remaining. It may be pos- 
sible to get this completed before the 


( y of the first and most vivid im- 


end of 1912, which would only require 
a rate of working of one-half the pres- 
ent rate after this year is over. For 
this reason it seems that the estimate 
of the time of opening the canal on 
January 1, 1915, is quite within reach, 
provided no epidemic occurs to demor- 
alize the force. This would leave two 
years after all the excavation is fin- 
ished to complete the locks and all the 
extras. 

From deep water in the Atlantic to 
deep water in the Pacific the total dis- 
tance along the canal route is 50 miles, 
of which 42 miles is from shore to 
shore, and 8 miles is in the ocean 
(3 miles at the Atlantic end and 5 
miles at the Pacific end), where dredg- 
ing from 0 to 45 feet must be done. The 
Panama canal is being made much 
larger than it was originally intended 
to be—wider and deeper—and it will 
be very much larger than the Suez or 
any other ship canal in the world. For 
40 miles, or 80 per cent. of its length, 
it will be from 500 to 1,000 feet wide 
on the bottom. Two miles will be oc- 
cupied by double sets of locks, while 8 
miles, the portion covered by the Cule- 
bra cut through the backbone of the 
continent, will have a minimum bot- 
tom width of 300 feet. The minimum 
depth throughout will be 45 feet. The 
French planned to build a canal 72 feet 
wide and 29.50 feet deep, which would 
have been practically obsolete by this 
time, and of little service to-day had it 
been completed. 
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In all the years of their operations 
they accomplished the removal of about 
85,000,000 cubic yards, of which about 
40,000,000 cubic yards can be utilized 
for the canal now being constructed. 
Much of their work was easy digging 
in soft ground, and they did not do 
very much hard rock excavation, such 
as the Americans are doing. However, 
one cannot but marvel that they were 
able to accomplish as much as they 
did, considering the handicaps they 
struggled against. Modern science had 
not then discovered the way to master 
yellow fever and combat malaria by 
destroying the mosquitoes. 
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has cost in all $8,000,000 already to ac- 
complish, and will cost $12,000,000 
more before it is finished, but it is 
worth all it has cost, for it has made 
the building of the canal safe and feas- 
ible, and the Canal Zone an enjoyable 
place of residence. 

This is the secret of success, as it is 
the only way in which an efficient staff 
of laborers, foremen, skilled mechanics 
and engineers can be held together. It 
is certain that in no public work, or in 
any contractor’s camp, was there ever 
so much done for the comfort of the 
employes. The men are well paid, well 
housed, well fed, and well cared for in 





EAST ORANGE SHADE TREE COMMISSION. 
VI. Egg Masses and Cocoons of Tussock Moth. 


One of the striking features of the 
American regime is the miracle of san- 
itation that has been accomplished by 
Colonel Gorgas and his staff. They 
have transformed the Canal Zone from 
a region reeking with disease and 
death into a beautiful park, cleared of 
its jungle, drained of its swamps, with 
its mosquitoes practically exterminated 
and yellow fever stamped out. The 
isthmus has now become a rival of 
Southern California as an attractive 
winter resort. A part of this work has 
been the building of water works, street 
pavements and sewers for Colon, Pan- 
ama, and all the principal intermediate 
towns in the Zone—and this item alone 
of water works, pavements and sewers 


case of sickness or accident. Houses, 
furniture, fuel, water, drainage, tele- 
phone and lights are furnished to em- 
ployes without cost. Roads are built, 
schools supported, club houses and Y. 
M. C. A. buildings provided, and part 
of the running expenses paid. All the 
premises of the employes’ dwellings 
are cleared and drained, and the grass 
around them kept cut short. All the 
houses are built with broad verandahs, 
enclosed with the most expensive and 
durable bronze wire screens, so that all 
the people can practically live out of 
doors, exempt from insect attacks. 
Bachelor quarters and hotels furnish- 
ing meals at low cost are provided by 
the government; hospitals of the most 
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modern equipment are also provided, 
with free medical attendance to em- 
ployes and at low rates to families. A 
splendid band of music is also main- 
tained free for the entertainment of 
employes, and this band is playing at 
some of the club houses every after- 
noon and evening. 

Six weeks’ leave of absence each year 
with full pay is given to all monthly 
employes, including mechanics, and 
much free transportation is given. Al- 
together, the canal employes may be 
regarded as a favored and pampered 
class, although they are demonstrating 
that this treatment is not upon 
them bv the way 
<:ood.”’ 

On April 1 there were 3: men 
working on the canal and Panama Rail 
road, of whom about 25,000 are Jamai- 
can or other West Indian 
About 5,000 are Europeans, mostly 
Spaniards, and the remainder are 
Americans and other nationalities. To 
supply people with food and 
Sam is running what 
may call an immense department 
store, or commissary, with branches at 
all camps, where cash sales are prohib- 
ited, but evervthing is charged, and to 
employes only. The business amounts 
to nearly $5,000,000 every year. He is 
also running a big laundry, a huge 
bakery, and an immense ice-making 
plant, all of the products of which are 
supplied at a little more than cost. 

Practically all food comes from the 
United States, the fresh meats, butter 
and fruits in cold storage, and the 
other substantiais in the holds of every 
steamer plying between New York or 
New Orleans and the isthmus. Major 
Wilson, the commissary, expressed the 
greatest regret that they are unable as 
yet to secure a line of steamers direct 
from Southern California, which would 
enable fresh vegetables and fruits to 
be supplied all through the year, but 
hoped this might soon be established. 
Through the commissary department 
Uncle Sam conducts 14 hotels and 55 
messes and kitchens scattered along 
the entire line of the canal. At the 
hotels the canal employes can get a 
good, wholesome dinner for 30 cents, as 
good as the average 50-cent meal in 
country hotels in this country—soup, 
fish, meat, vegetables, ice cream, cake 
and coffee. At the messes provided for 
the Spanish and Italian laborers the 
rate charged for board is but 40 cents 
per day, and at the kitchen where most 
of the negroes eat the cost to them is 
but 30 cents per day. 

It may be of interest to know that 
Uncle Sam has to buy about 4,500,000 
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pounds of meat per annum to feed his 
Panama canal people, besides half a 
ton of chickens every day and 1,230 
dozen eggs daily. The daily consump- 
tion of butter is 800 pounds, of potatoes 
614 tons, besides 2,000 pounds of ham, 
a ton of bacon, 75 sheep, and 500 gal- 
lons of fresh milk in bottles from New 
York. Every month they use 4,500 
cases of condensed milk and 500 gal- 
lons of oysters. The bakery turns out 
60,000 loaves of bread a day and 1,000 
pies, and the folks eat ice cream at the 
rate of 400 gallons a day. The con- 
sumption of quinine last year averaged 
211 pounds per month. 

To house his employes and his ma- 
chinery Uncle Sam has a total of 3,338 
buildings on the isthmus, of which the 
French turned over more than 2,000, 
many of which are being used after 
having renovated, whitewashed, 
and provided with screens and modern 
plumbing. Many of these old French 
buildings had to be located by map, as 
they had become overgrown and hid- 
den by ten years’ growth of tropical 
vegetation. It was not more than a 
year ago that a completely equipped 
machine shop was discovered in the 
jungle at Caimito, and found to be so 
serviceable that it has been put to good 
Many of the French machines are 
excellent and equal to anything Amer- 
icans have taken down there, but the 
bulk of their equipment appears to 
have been trash, ridiculously inade- 
quate and unfit for the work, and evi- 
dently purchased and sent out to the 
isthmus as a part of the awful system 
of graft, which was really one of the 
chief causes of the failure of the old 
French company. Wherever you go you 
see this machinery piled up in the 
jungle, or lying in the swamps, rust- 
ing and rotting away. It is depressing 
to see such waste, and one wishes it 
were all shipped to the United States, 
cut up and remelted. 

The difference between the American 
way of doing things and that of the 
French is shown by the comparison of 
maximum achievements of each. The 
most that the French ever took out of 
Culebra cut in any one month is said 
to have been but 282,500 cubic yards, 
with a force of 16,000 to 18,000 labor- 
ers, while in the month of March last 
the huge American steam shovels re- 
moved 2,325,000 cubic yards, with a 
total force employed of less than that 
of the French, while the total yardage 
moved was 4,002,000 cubic yards, in- 
cluding dredging. In fact, the French 
appear to have had a small conception 
of the work, and they worked with 
small tools in a small way. Much of 


been 


use. 





FEATURES OF CANADIAN PACIFIC IRRIGATION PROJECT. 227 


the material taken from the cut was 
deposited on top so near the edge that 
there have since been considerable 


slides from these dumps back into the 
canal, which have had to be removed 
again. 


SOME ENGINEERING FEATURES OF THE CANADIAN 
PACIFIC IRRIGATION PROJECT. 


HE Canadian Pacific Railroad in 

| developing the irrigation pro- 
ject upon its lands in South- 

ern Alberta, a general descrip- 
ton of which was given in 
MUNICIPAL ENGINEERING, Vol. xxxvii, p. 
161, has not found it necessary to con- 
sider the rainfall in the district in fix- 
ing the capacity of the drainage canals, 
except so far as the occurrence of rain- 
fall during the growing season reduces 
the amount of irrigation water which 
it is necessary to apply to the land. 


all but three of which the annual rain- 
fall was less than 20 inches, the aver- 
age annual rainfall was 15.08 inches, 
of which amount 11 inches fell during 
the irrigation season, so that the total 
amount of water applicable to the soil 
was nearly 3% feet of depth over the 
whole area during the irrigation sea- 
son. The minimum rainfall during the 
irrigation season since records have 
been kept was 5.73 inches, so that the 
minimum application of water to irri- 
gated lands would be practically 3 feet 











CANADIAN PACIFIC IRRIGATION SYSTEM. 
I. Head Works for Main Canal A on Bow River at Calgary. 


The duty of irrigation water is fixed 
by the Canadian law, which provides 
that the amount to be supplied during 
the irrigation season, May 1 to Novem- 
ber 1, must be one cubic foot per sec- 
ond of continuous flow for each 150 
acres which it is proposed to irrigate. 
This is equivalent to about 21% acre 
feet a year, applied during the irriga- 
tion season. During the seventeen 
years from 1885 to 1901, inclusive, in 


of depth. This is in excess of the ac- 
tual needs of any crops grown on these 
lands. For the ten years ending with 
1906 the average annual rainfall was 
20.47 inches, and the minimum falling 
in any year during the six months of 
the irrigation season was 9.74 inches, 
showing a considerable excess over al- 
ready large allowances during the 
present cycle of years of ample rainfall. 
In fact, the irrigation system at this 























CANADIAN PACIFIC IRRIGATION SYSTEM. 
If. Spillway No. 2, on Main CanalA. 
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III. Balancing Reservoir No. 1, at End of Main Canal A, and Head of 
Secondary Canals A, B and C. 
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time is a measure of crop insurance 
rather than the necessity which it may 
become during dry years. 

The Bow river, from which the sup- 
ply of irrigation water is drawn, gets 
its supply from the melting snows of 
the Rocky Mountains to the west and 
north, and therefore is ordinarily at its 
highest stage in June and July, rising 
rapidly from a low stage, the rise be- 
ginning soon after April 20. The low- 
est stage recorded during five years of 
the government investigations, 1897 to 
1901, showed a gauge height of about 
3.2 feet, and a gauge reading of 7.5 feet 


modification being the main factors in 
determining the choice. It has been de- 
cided that a large part of the central 
district will be served from this canal, 
which has been constructed for the 
western district, this plan proving to 
be more satisfactory upon close study 
than that formerly adopted of procur- 
ing a supply directly from the river at 
a lower point. This will require an 
enlargement of the canal and of the 
head-gates. A dam to give constantly 
the full head on the gates is also deter- 
mined upon. The new construction will 
probably be of concrete, because there 











CANADIAN PACIFIC IRRIGATION SYSTEM. 
IV. Headgates Controlling Secondary Canal A. 


is frequently exceeded in the period 
between May 20 and August 20, which 
gradually diminishes to about 4 feet 
November 1. It will be possible for 
some years to supply all the water re- 
quired for the main ditch, leaving the 
river at Calgary, wthout a dam or any 
works except the gates shown in 
Plate I. 

The head-gates there shown consist 
of 20 openings, each 3 feet in width 
and 10 feet high, and subject to top 
and side contractions. The total ca- 
pacity of the canal, 2,000 cubic feet a 
second, when running 10 feet deep, 
can be passed by the gates when the 
river stands 10.25 feet deep on the sill. 
It will be noted that in the photograph 
but three gates are open, each not more 
than 2 feet. The entire structure is of 
wood, ease of construction, cheapness 
of material, low first cost and ease of 


are now two new cement mills within 
a few miles of Calgary, and others are 
under construction, and sand and 
gravel are to be obtained within rea- 
sonable distances, mainly from the bed 
of the river. 

The standard cross-sections of the 
main canal shown in the photograph 
are 44 feet bed width, 10 feet depth of 
water running full, and side slopes 2 
horizontal to 1 vertical. The fall is 0.02 
feet per hundred. This canal follows 
the steep bluff near the bank of the 
river for some miles until it reaches a 
break in the bluff low enough to per- 
mit passage over into the country 
sloping to the eastward. The charac- 
ter of the bluff, and of the artificial 
canal bank on the river side, are shown 
in Plate II, which also shows spillway 
No. 2, which helps to keep the water in 
the canal at the standard level; these 
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gates are also in a wooden structure, 
and give 4 openings each 5 feet in the 
clear. This main canal is 17 miles long 
and discharges into the balancing res- 
ervoir, No. 1, which is formed by 
building a dam across a slough and 
filling the natural depression with 
water to a depth sufficient to give good 
service to the territory east and north 
through secondary canals. Plate III is 
a photograph of this reservoir taken at 
the entrance of the main canal at its 
south end. The reservoir is about 3 
miles long, a half mile wide and 40 
feet deep. The 50-foot dam forming 
this lake is the only important struc- 
ture in the western section, the de- 
struction of which would interfere with 
the supply of water in any material de- 
gree. As a consequence this dam has 
been made very strong, and has been 
thoroughly safeguarded. 

From the reservoir there extends to 
the east secondary canal A, the head- 
gates for which, near the south end of 
the lake, are shown in Plate IV. This 
canal is 18 feet wide on the bottom, 
carries 8 feet depth of water when run- 
ning full capacity, and has 1% to 1 
side slopes at the point shown. 

The gates shown in the photograph 
are 7 feet 3 inches wide and 8 feet 
high, and in the case of gates from 
this secondary canal to its principal 
branches the water will overflow the 
closed gates when more than 8 feet 
deep in the secondary canal, thus re- 
lieving that canal. Each gate is hung 
on four hinged arms, two on each side. 
These arms are hinged at proper points 
on sloping braces some 10 feet back of 
the gates. The winches seen in the pic- 
tures draw on chains attached to the 
gates, thus lifting them, the arms as 
they revolve throwing the gates clear 
of their seats and up out of the water. 
When the gates are lowered their 
weight and the pressure of the water 
on the inclined surfaces bring them to 
their places, the hinged arms always 
serving as. braces. Slots for flash 
boards are provided in the gate frames 
some 5 feet in front of each gate, so 
that the water can be shut off inde- 
pendently in case the gates need re- 
pair. 

Plate V shows a sectional elevation 
of a reinforced concrete gate chamber 
and wooden gate to draw water from 
the main or secondary canal where the 
side slopes are 2 to 1 into a branch 
canal with a width on bottom of 10 
feet. The gate is similar to that de 
scribed above, and is shown closed, the 
position of gate and arms when open 
being shown by dotted lines. 
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Sectional Elevation of Gate at Head of Branch of Secondary Canal A. Reinforced Concrete Gate Chamber, 
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Plate VI shows secondary canal A 
just completed and before the adjacent 
land had been cultivated, in a section 
where the bed width is 22 feet, the 
water is 6 feet deep and the side slopes 
are 2 to 1. 

This secondary canal A is 39 miles 
long, and then divides into the north 
branch 24 miles long and the south 
branch 33 miles to a second branching 
into two canals 22 and 25 miles long. 
This makes 143 miles of secondary 
canal A and its main branches, from 
which many miles of service canals 
are drawn, and thence many more 
miles of ditches to distribute the water 
measured from the canals over the 
farms. The longest run of water 
through this secondary canal A to the 
end of the farthest service canal is 
about 110 miles. 

From the north end of the balancing 
reservoir runs secondary canal B to 
the east, from which, within a mile, 
runs secondary canal C to the north. 
Each of these canals has two branches. 
The north branch of B will have a 
branch to serve a large portion of the 
central section, and this canal will be 


enlarged to carry the additional water 
necessary for this service. The total 
length of secondary canals A, B and C 
is 150 miles, and the total length of the 
distributing ditches is 800 miles. Add- 
ing the 17 miles of the main canal, this 
makes 967 miles of canals and ditches 
in the western section, all served from 
the head-gates shown in Plate I. There 
will also bé several hundred miles of 
small distributing ditches constructed 
by the farmers to distribute the water 
over their lands. The map in the Sep- 
tember number on page 163 shows the 
location of the main and secondary 
canals and of their main branches. 
The excavation of the main canal re- 
quired the moving of 2,500,000 cubic 
yards of earth, or nearly 150,000 cubic 
yards per mile; the secondary canals, 
A, B and C, 5,000,000 cubie yards, or 
over 30,000 cubic yards per mile, and 
the distributing ditches 750,000 acres, 
or about 900 cubic yards per mile. The 
cross-sections of the various canals 
very according to the requirements, the 
smallest service ditches for sections or 
quarter sections of land being 2.5 feet 
bed with and 1 foot depth of water. 
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VI. Completed Bed of Secondary Canal A, Before Admission of Water and 
Beginning of Irrigation. 
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EARLY HISTORY OF SEWERS OF MEMPHIS, TENN. 


By A. T. Bell, C. E., Memphis, Tenn. 


A \ HE citizens of Memphis, Tenn, 
support a paper devoted to mun- 

- icipal matters, known as Civic 
Affairs. A recent number contains 
the following interesting account of 
the design and construction of the 
sewer system by an engineer convers- 
ant with the facts from long connec- 
tion with the work: 

The city of Memphis, situated on the 
east bank of the Mississippi river, mid- 
way between the Gulf of Mexico and 
the great lakes of the North, on a high 
plateau known to early settlers as the 
“Fourth Chickasaw Bluff,” occupies a 
prominent commercial position as the 
entrepot of the great Yazoo Delta, to 
the south, with its 7,000 square miles 
of fertile alluvium, and the equally 
fertile St. Francis Valley to the west, 
with 4,500 square miles of choice agri- 
cultural land. Its superior business po- 
sition for the past eighty years has 
been generally recognized and dwelt 
upon. 

The site of the town is below the 
mouth of Wolf river, a stream naviga- 
ble for some miles above its mouth; 
and above Nonconnah, a large but un- 
navigable stream, entering the Missis- 
sippi river five miles below. The lands 
to the north and south of these streams 
are of the lowland type, known as the 
bottoms of the Mississippi Valley. To 
the east of the city the high bluff form- 
ation of mulatto soil extends to the 
Tennessee river valley, one hundred 
miles away. 

The city was laid out in le.s and in- 
corporated in 1827. The bluff on which 
it stands has an average elevation of 
4714 feet above high-water mark of the 
Mississippi river, which has a fall of 
39.85 feet to extreme low water. 
The drainage is from south to north 
through Bayou Gayoso, which, with 
several auxiliary branches, has its 
source in the southeastern portion of 
the city, and runs in a northwesterly 
direction through the geographical cen- 
ter of old Memphis, emptying into 
Wolf river just above its confluence 
with the Mississippi. The length of 
the bayou inside the corporate limits 
is approximately fifteen miles. Its fall 
is sufficient to afford perfect surface 
drainage, all of which passes through 
this channel into Wolf river. But sur- 
face drainage and other natural health 
conditions were inadequate to good 
sanitation, for as the old city grew in 


population its soil became’ polluted 
from decomposed animal and vegetable 
impurities and constant underground 
seepage from the contents of sewers, 
vaults, cesspools, etc., into cisterns, the 
water of which was largely used by its 
people at that time. 

In making excavations for sewers in 
certain portions of the city in 1880 the 
writer found the soil so thoroughly pol- 
luted that it was necessary to spread 
lime in the trenches to prevent the la- 
borers from being asphyxiated. Under 
such conditions our people were drink- 
ing water from seepy cisterns sunk be- 
neath the surface. 

During the summer of 1873 more 
than 2,000 persons succumbed to the 
ravages of yellow fever. This was the 
first serious demand made upon the 
city of Memphis for better sanitary con- 
ditions. After this a board of health 
was organized and decisive health ordi- 
nances adopted and enforced. These 
proved inadequate, for, in 1878 and 
1879, yellow fever again visited the city 
and spread a pall of gloom as black as 
midnight over the entire vicinity. 

In 1878 more than 15,000 people were 
stricken with the scourge, resulting in 
5,150 deaths. Of this number 4,250 
were white and 900 colored. In 1879 
more care from a sanitary standpoint 
had been observed. A rigid quarantine 
was enforced; but notwithstanding that 
the city has been largely depopulated 
and that many who remained were im- 
mune, there were, according to the 
Howard Association records, 1,515 
cases of fever and 485 deaths. 

During the epidemics of 1878-79 fully 
two-thirds of the population left the 
city, many died from the fever in other 
places, and others never returned. For 
three months during each year busi- 
ness was wholly suspended, and all in- 
gress and egress to the city was for- 
bidden except for necessary purposes. 
The prostration of business left Mem- 
phis almost hopelessly bankrupt. And 
as a means of relief the legislature of 
the state, on January 31, 1879, repealed 
the city’s charter and assumed exclu- 
sive control of its taxation and finances, 
constituted the city a taxing district, 
and placed its government in the hands 
of a legislative council. Also, in extra 
session, December, 1879, it authorized a 
tax levy of 2 per cent. on all taxable 
property within the territorial limits 
of the extinct corporation, and an addi- 
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tional privilege tax for and during the 
year of 1880 of 50 per cent., or an in- 
crease of one-half, for the purpose of 
constructing sewers, subsoil drains, etc. 
This tax of 2 per cent., of $2 on the 
$100 of valuation, was based upon the 
assessment of 1879, and was payable 
one-half in February and one-half in 
December of 1880. The total amount 
levied under this act amounted to 
$368,702.06. (Act passed December 27, 
1879.) 

Since that time the city has estab- 
lished a sanitary and sewerage system 
which is without a parallel. It has 
thus regained its prosperity, and is 
now one of the healtiest cities in the 
United States. 

The ravages of yellow fever in 1878- 
79, with its appalling death list, not 
only aroused the people of Memphis to 
the necessity of prompt and vigorous 
action for better sanitary conditions, 
but it became a matter of national con- 
cern. It was the direct influence which 
brought the National Board of Health 
into existence. This body, through a 
committee, sent Col. George E. Waring, 
an eminent sanitary engineer of New- 
port, R. I., to this city, and caused a 
thorough inspection and sanitary sur- 
vey of the whole area to be made dur- 
ing the winter and spring of 1878. 
After this survey it recommended a 
complete abolition of privy vaults, 
cesspools and improperly constructed 
underground drains, and the substitu- 
tion of a thorough system of sewers 
and subsoil drain pipes. 

The system recommended by Colonel 
Waring was purely theoretical. It had 
never been put into execution upon an 
extensive scale, and probably never 
would have been but for the great need 
and the inability of the people of Mem- 
phis to construct a more expensive sys- 
tem. The following is a description of 
the system as furnished by George E. 
Waring, Jr.: 

“The unit of the system is a sewer of 
vitrified pipe six inches in diameter, 
with tight joints, laid in the streets (or 
in the alley between two streets where 
said alley exists), having at its upper 
end a ‘Rogers-Field flush tank’ with a 
discharging capacity of 112 gallons. 
All the houses on both sides of the 
sewer are connected with it by 4-inch 
pipes of the same material. 

“The house connection drains enter 
the sewer at an acute angle and by a 
funnel-shaped branch pipe, which de- 
livers the house waste at the bottom of 
the sewer, and which ventilates it at 
the top. The house connection drain 
has no top, and is continued by an un- 
trapped soil pipe 4 inches in diameter, 


which continues above the roof of the 
house. Therefore, every house connec- 
tion furnishes free ventilation to the 
sewer. The water closets, sinks and 
other vessels in the houses are sepa- 
rated from the soil pipe and ventilate 
each by its own trap. The flush tank is 
fed by a constant small stream from 
the water works, only sufficient to fill 
it about once in every 24 hours. When 
full the continuance of the small stream 
causes its automatic siphon to come 
into action, and the entire contents of 
the tank is discharged directly into the 
head of the sewer in from 36 to 40 
seconds. The rapid discharge of such a 
volume flushes the sewer completely. 
At the lower end of the sewer, near its 
junction with the river, there is a fresh 
air inlet to supply the upward draught 
through the soil pipes of the houses. 
The 6-inch sewer, after receiving not 
to exceed 300 house drains, discharges 
into a main or sub-main sewer of 8 
inches in diameter, or more, and the 
sub-main discharges into the larger 
main. The sizes of the sub-mains and 
mains are 8-inch, 10-inch, 12-inch, 15- 
inch and 20-inch diameters. The great- 
est flow is about nine inches deep. 
Porous subsoil tile drains are laid in 
the same trench with the sewer to un- 
der drain the ground, and these dis- 
charge directly into the bayou.” 

The special features of the system 
recommended by Colonel Waring are, 
first, ‘the use of pipe so small that the 
stream sent through them will flush 
them continually.” 

Second, “the exclusion of storm wa- 
ter.” 

Third, “the substitution of regular 
automatic flushing for rain or hand 
flushing.” 

This system was criticised very se- 
verely by many of the best citizens of 
Memphis; also by quite a number of 
prominent sanitary engineers; i. e., the 
principal objections were the size of 
the pipe—from 6 to 20 inches in diam- 
eter. It was an innovation on all rec- 
ognized systems. It had never been 
tried; it was an experiment, etc. 

The legislative council of the city of 
Memphis adopted this plan, and on 
January 20, 1880, Colonel Waring, with 
eighteen assistant engineers, began ac- 
tive operations. On November 30 of 
that year 24.2 miles of sewer had been 
completed at a cost of $174,210.60. Two 
and one-tenth miles of private sewers 
were purchased at a cost of $8,875.42. 
The total sewers in use at the close of 
the year were 26.3 wiles; total cost, 
$183,086.02, or a cost of $7,200 per mile. 
The cost of engineering for the above 
was $22,525, or $931 per mile. 
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During the years of 1881-82 10.3 miles 
of new sewers were constructed, and 
two miles of old sewers were pur- 
chased. The report of City Engineer 
Niles Meriwether for 1881-82 shows the 
obstructions for the two years of sewer 
action to have been altogether in the 
4 and 6-inch laterals—a total of 75 in 
number. The cost of removing same 
was $1,112. He further said: “The sys- 
tem has grown so rapidly and now 
covers so much territory on the east 
and west sides of Bayou Gayoso that 
the main lines are at times quite taxed 
to their full capacity, showing that 
they will in time have to be enlarged 
at certain points.” 

This clearly indicates that the areas 
of the main sewers were insufficient; 
that the time had already arrived when 
a relief main must be constructed. 

The beginning of the construction of 
the Monroe street relief sewer was 
practically the end of the Waring sys- 
tem as originally designed and con- 
structed. It will be observed from 
the description of the system as de- 
fined by Colonel Waring that it was 
conspicuous for its small area in 
mains and laterals, its 4-inch house 
connections extending from main, or 
lateral, to property line; its curvature 
in change of alignment; its absence of 
manholes and the use of lamp shafts, 
built vertically from the sewer to with- 
in about two feet of the surface of 
the street or alley, with 6-inch pipes, 
capped with a stopper. These were 
observation holes to assist in locating 
stoppages. The laying of the sewer 
down hill, or from location of flush- 
tank to outfall. 

The lack of area in the main sewers 
was developed in two years, when it 
was discovered that at the time of 
maximum flow the east and _ west 
mains were overcharged. 

During the years 1884-85 these 
mains were taxed to such an extent 
that it was absolutely necessary to 
tap them at various points between 
Vance and Auction streets and turn 
the excess sewerage into Bayou Gay- 
oso. This necessity of converting 
j3ayou Gayoso into an open sewer, 
which was in itself a serious menace 
to the public health, was the direct 
leverage which brought into existence 
the Monroe street relief sewer. The 
completion of this relief sewer enabled 
the city to close all taps or bleeders 
flowing into the bayou north of Mon- 
roe street, but not until the comple- 
tion of the 36-inch Huling street main 
(built in 1898) was it possible to close 
the bleeders south of Monroe street. 
This was effected by cutting off the 


west main at Elliott street and turn- 
ing it into the Huling street main. 

From 1892 to 1897, inclusive, 11.44 
miles of sewers were constructed, and 
at the close of 1897 the city was in 
possession of 64.67 miles of sewers, 
ranging in diameter from 6 to 20 
inches, except the Monroe relief , 
sewer, which was 24 inches in diam- 
eter. Many manholes had also been 
added to the sewers built during the 
years 1880 and 1881, all of which cost 
$460,889.19. The cost of cleaning the 
sewers and removing stoppages, etc., 
for the same period was $62,816.87, 
making a total cost to the city for 
sewers and maintenance at the close 
of 1897, $523,706.06. 

Fifty-four cases of yellow fever and 
fifteen deaths occurred in the unsew- 
ered district of South Memphis during 
the fall of 1897. This was the direct 
cause which prompted ex-Mayor W. 
L. Clapp to order the construction of 
the Huling street main sewer, the 
sub-mains and laterals of which were 
intended to sewer the territory in 
South Memphis, embracing an area of 
about 2,000 acres. Two hundred and 
fifty feet of this sewer was completed 
before the close of 1897. 

The Huling street sewer enjoys the 
distinction of having perhaps. the 
greatest depth—70 feet—of any sewer 
in the world. About 1,800 feet of this 
sewer was tunneled with shafts 50 
feet apart, except after having laid 
about 100 feet through an open cut 
from the outfall, which rests upon a 
mattress put in by the United States 
government. A tunnel 150 feet long 
was cut into the bluff through run- 
ning sand, and 36-inch iron pipe laid 
on a grade of 16.73 feet to 100 feet. 
The first 60 feet of this sewer was fin- 
ished November 15, 1897, under the 
supervision of Mr. Jas. H. Elliott. The 
writer then took charge of the sewers 
and has had the supervision of the 
same to date. 

The tunnel through the bluff had to 
be braced heavily on both sides, bot- 
tom and top, and notwithstanding that 
headers were driven from 10 to 16 feet 
in advance of the timbering in the 
tunnel on line of roof, even then at 
times the sand came in from the front 
in such quantities as to render it dan- 
gerous to the workmen. The timber- 
ing was put in in sections of 12 inches, 
as a rule, but occasionally, on account 
of the running sand, only 4 inches 
could be put in at a time. The bal- 
ance of the work was done under 
usual conditions. 

The Auction street 48-inch brick and 
iron sewer was commenced October 
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15 and finished about December 20, 
1898. Length of sewer, 5,821 feet; av- 
erage depth, 16 feet. The outlet of 
this sewer is on piling in Wolf river, 
at the foot of Auction street. The 
first 134 feet is laid at the rate of 
14.46 feet to 100. This sewer was laid 
through an open cut, the walls of 
which had to be solidly sheeted on 
account of the water and the rotten 
soil through which it passed, the max- 
imum depth being 25 feet. 

The extension of the Auction street 
sewer with 36-inch vitrified pipe from 
Manassas street to Atkinson avenue 
was both tedious and expensive, more 
than 2,000 feet of which was laid at 
a depth of from 30 to 40 feet. The 
greater part of this line was tunneled. 
The shafts, tunnels and open cuts had 
to be sheathed with from 3 to 4-inch 
sheeting, the earth being so full of 
water that false roofing was necessary 
to carry off the seepage water as it 
trickled through the supporting roof 
of the tunnel. 


At a depth of 36 feet at the first 
shaft east of Brinkley avenue one 
thrust of a workman’s spade uncov- 
ered a spring, which flowed with such 
volume and rapidity that it filled the 
shaft (8x8) to a depth of 19 feet in 
less than two hours. The shaft was 
then abandoned, and the opening was 
reached and the water allowed to pass 
through the sewer. The flow of water 
from this spring proved to be so 
strong and continuous, that it became 
necessary to build a manhole at this 
point, and pass the water from the 
spring through an 8-inch pipe into the 
sewer. Recent observations show that 
this spring is running with the same 
force and volume as on the day it was 
uncovered, in December, 1900. The 
balance of the work was finished un- 
der average conditions. 

The following table shows mileage 
and cost of sewers from 1880 to 1901, 
inclusive: 
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DUST ABATEMENT BY SURFACE APPLICATIONS. 


By W. H. Fulweiler, Fhiladelphia, Pa. 


velopment of Modern Road Sur- 

faces,” before the Franklin Insti- 
tute, W. H. Fulweiler has the follow- 
ing discussion of the methods which 
have been developed for treating road 
surfaces by moistening or tarring to 
prevent the dust rising: 

While the use of water sprinkling 
has been almost the universal method 
for controlling the dust on broken 
stone roads, it has many disadvantages. 

In the first place, it is only ap- 
plicable to cities, parks and suburbs, 
where there is an ample water supply 
at the roadside. The action of the 
water is of very short duration, de- 
pending on the humidity, temperature 
and velocity of wind. This necessi- 
tates putting on a greater quantity of 
water than would otherwise be desir- 
able in order to secure a more lasting 
effect. So that immediately after the 
application the surface of the road is 
softened and becomes muddy; in this 
condition the action of the motor traf- 
fic is particularly destructive. This 
mud dries out after twenty to thirty 
minutes, and for from one to three 
hours, depending on the atmospheric 
conditions, the road will be free from 
both mud and dust. However, as the 
evaporation continues, the surface 
again becomes dry and dusty, when the 
operation must be repeated. 

The sprinkling given the road is usu- 
ally more adapted to the money allot- 
ted than to the requirements of the 
road. 'In many cities they do not com- 
mence to sprinkle before June, and 
stop at the end of September. Thus 
the roads are unprotected from the 
high winds of the spring and fall, that 
do a great deal of damage to the sur- 
face, as it is then more or less loosened 
by the winter frosts or the usually 
more intense traffic of the summer 
months. In these places two applica- 
tions a day, one about ten in the morn- 
“ing and the other at three in the after- 
noon, are used, thus giving a fairly 
dustless road through six to eight of 
the busiest hours of the day, or about 
half of our usual living day. In many 
of our parks, however, where more 
money is available, especially in Bos- 
ton “and the vicinity, where they 
sprinkle throughout the year whenever 
the dust flies and the thermometer is 
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above 34 degrees F., this results in a 
sprinkling season of over 200 days, and 
requires on some days as high as six 
trips of the cart. 

This excessive amount of surface 
moisture cannot fail to have a de- 
structive effect on the bonding value 
of the road metal, as it is an intensified 
action of the usual atmospheric agen- 
cies that are credited with about 30 per 
cent. of the annual deterioration, the 
action of the horses’ hoofs 45 per cent., 
and the wheels 25 per cent., for ordi- 
nary light-tired vehicles. 

Under any conditions, unless night 
sprinkling were resorted to, we could 
only expect to keep the roads dustless 
by sprinkling about twelve hours out 
of the twenty-four, so that watering 
may be dismissed as of but little value 
at the present time. 

Uge of Hygroscopic Saits.—The rapid 
evaporation of water from the surface 
of the road, and its fugitive value as a 
dust layer, has led to attempts to re- 
tain the moisture in the road by the 
use of deliquescent or hygroscopic 
salts, which would abstract moisture 
from the air. The use of sea water 
was probably the first attempt to make 
use of this principle, but its hygro- 
scopic action is quite feeble, and the re- 
sulting salts had a very destructive 
and corrosive action on the hoofs of 
horses, the varnish of carriages, pedes- 
trians’ shoes, and on all metal surfaces 
with which they might come into con- 
tact, so that while spasmodic attempts 
have been made to utilize it, they have 
all been abandoned. In order to find a 
neutral substance that would have the 
desired characteristics, experiments 
were made as early as 1828 with cal- 
cium chloride, which has since been 
quite extensively used for this purpose. 

Several patented preparations have 
lately come on the market, such as 
aconia, a secret compound; lyminite, 
a mixture made by fusing NaNO,, NaCl 
and CaO, and dissolving in water; 
panscale, the residue from brine evap- 
orators, and Fitzsimmons’ patent dust 
layer, a sodium silicate. These patent- 
ed preparations seem to be no more ef- 
ficient than the calcium chloride, and 
are considerably more expensive. The 
general method is to apply at the be- 
ginning of the season two strong coat- 
ings, about a week apart, using about 
.25 pound of chloride per square yard, 
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and then continuing with weaker solu- 
tions of about 0.1 of a pound per square 
yard at intervals of three to five weeks, 
as the atmospheric conditions require. 
In England the practice seems to tend 
toward the use of more salt with fewer 
applications, using up to three per sea-. 
son. They usually estimate that 
sprinkling with plain water is required 
from one to two times per week be- 
tween the salt applications. It is nec- 
essary, however, after very hard rains, 
to immediately apply the salt solution 
again, as owing to its being very solu- 
ble it is all washed from the road. Al- 
though the calcium chloride has no 
specific bonding value, yet its use is 
immediately apparent on the road sur- 
face. The surface becomes darker in 
color from the moisture and iron in 
the salts, and appears of a very close 
and compact texture, due to the surface 
retaining all dust and thus sealing the 
voids. Raveling is prevented to a con- 
siderable extent, and what little dust 
may be lifted seems to be very heavy, 
so that it drops back almost immedi- 
ately, so that in general we may say 
that its use is beneficial to the road. 

The above observations apply to 
roads that do not support a very heavy 
traffic, as under the latter conditions 
it does not seem as effective. Owing to 
the fact that it is practically colorless, 
odorless and of a neutral reaction, it is 
particularly adapted for quiet residen- 
tial streets, and for promenades where 
foot traffic is important. 

The Calcite Process Company, of 
Boston, have developed a method for 
using this material that seems very ef- 
fective and economical, and they un- 
dertake to render streets and roads 
dustless by contract for a fixed rate 
per square yard per season. 

Emulsions.—The use of emulsions of 
oil and tar should properly be consid- 
ered after treating of these agents as 
surface treatments, as emulsions were 
designed to obviate several disadvan- 
tages from their use, such as the neces- 
sity of preparing the road surface, 
heating the components, labor of 
spreading and the necessity of closing 
the road to travel during the applica- 
tion. Yet their use and application is 
so closely related to the former para- 
graph on hygroscopic salts that it was 
thought well to treat of them together. 
They were first developed about 1903 
and 1904 in France and Germany, and 
the market was soon flooded with pat- 
ented preparations with fantastic 
names, all claiming marvelous dust- 
laying properties. In general, they are 
an emulsion of tar or tar oils, asphaltic 
petroleum, asphalt, or, in some cases, 


of waste oily products made with soda 
or ammonia, and are expected to be di- 
luted with water and applied to a road 
surface without previous treatment, 
from an ordinary sprinkling cart. The 
following is a list of the more impor- 
tant, and what information we have 
concerning them: 


LIST OF EMULSIONS. 


Apokonia—Product of heating heavy 
residual oil with phenols. 

Apulvite—Powdered asphalt with emul- 
sinifier. 

Basilite. 

Bouharol Process—Coal tar and soap. 

Cook’s Emulsion—This is a _ general 
process of emulsifying asphaltic base 
oils with a soap solution. A formula 
which is widely used is as follows: 
8 bbls. of asphalt base oil, emulsified 
with 18 pounds cottonseed oil soap; 
made up to 600 gals. Mixed for use 
with three parts of water. 

Crempoid R.—Glue, bichromate of pot- 
ash, oil, tar. 

Crempoid D.—Glue, bichromate of pot- 
ash, oil, no tar. 

Dustabato System. 

Dustoline—Thin yellow oil, no body. 

Dustroyd—Wool grease emulsified. 

Ermenite—Cottonseed oil treated with 
H,SO, at an elevated temperature, 
washed, mixed with 4 parts by 
weight of tar, emulsified with hot 
NaOH, diluted with water to contain 
20 per cent. of tar. For use this 
stock solution is diluted with 4 parts 
of water. 

Emulsifix—Tar mechanically emulsi- 
fied with water. 

Hahnite—Carbolic acid and oil emulsi- 
fying tar and asphalt at 150 deg. F. 

Injectoline—A non-freezing oil. 

Odocreol—A tar oil. 

Newstrans. 

Possiderite. 

Posissierol. 

Pulvicide—50 gal. creosote oil, 112 lbs. 
pitch, 252 lbs. resin, melted and 
mixed with solution of 28 lbs. NaOH 
in 18 gals. of water. Diluted with 10 
times its bulk of water for sprink- 
ling. Lasts about ten days. 

Pulvivore—Shale oil from Autun, 
France. 

Pulverento—Tar oil, mineral oil, car- 
bolic acid, emulsified with ammonia. 

Rapidite—Powdered asphalt mixed 
with emulsifier. 

Ripley’s Comp. 

Sandisize—Grease from wool scouring, 
emulsified with potash, patented U. S. 
813,389, Feb. 20, 1906. 

Simplicite—Costs 4 cents a pound. 

Sulphite Pitch—This is a by-product in 
the manufacture of sulphite cellulose. 
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It is soluble per se in water, and is 
said to have given very good results. 
This appears to be the most satisfac- 
tory article yet proposed for use with 
water. 
TerracoliamAmmonia 
with coal tar. 
Westrumite—Emulsion of tar and min- 
eral oil with ammonia. 
Zibellite—Costs 2.5 cents a pound. 

While it is true that by their use the 
dust can be laid for a short time at a 
small labor cost, yet in the aggregate, 
for a season, it amounts to quite a high 
figure This is theoretically as it 
should be, as the mixture of water with 
mixture to some extent defeats 
the very object that we wish to obtain, 
i. e., the securing of a well-bound water- 
proof surface. Again, the alkalies used 
in forming the emulsion destroy, to 
xtent, the bonding power of the 
and, furthermore, in many 
of the preparations the oils are not 
properly suited to the work in hand 

The same general objections apply to 
the use of emulsions as apply to hygro- 

opic salts. They do lay the dust if 
applied in sufficient quantity, but they 
have little, if any, permanent binding 
effect on the road surface. They are 
almost entirely removed by a heavy 
rain, as through their application with 
water they cannot penetrate below the 
surface of the road. In many 
particularly with the asphaltic 
oils, they have a very disagreeable odor 
for several days after their application. 
Again, a number of the patented emul- 
sions are made with an excess of alkali 
as an emulsifier, and their use occa- 
sions considerable annoyance to the eye 
from the particles thrown by the 
wheels of motor cars passing shortly 
after they have been applied. 

Surface Coating with Oils.—Coming 
now to a consideration of the use of 
surface dressing of oils, we find the 
first really successful methods .of con- 
trolling the road dust. The inception 
of this treatment came from the cli- 
matic and physical condition existing 
in countries having long, hot, rainless 
seasons, but their use has been extend- 
ed to other districts with varying de- 
grees of success. The following table 
gives an idea of the chronological de- 
velopment of its use: 


emulsion of oil 


the oils 


some ¢ 


oils used, 


cases, 


base 


DEVELOPMENT OF USE OF OIL AS SURFACE 
TREATMENT. 

1894—First 
Cal. 

1898—Revived in Los Angeles and San 
Bernardino, Cal., using the 
heavy asphalt oil, and in Oran, 
Algeria, using oil of aloes. 


tried 


in Santa Barbara, 


1899—A Texas asphalt oil was used 
successfully in Fort Worth, 
Tex.; tried in Boston parks, 
and abandoned on account of 
odor. 

1901—A paraffine base oil was used for 
oiling a railroad roadbed in 
Long Island. 

The same class of oil was used 
in some sections of the Penn- 
sylvania Railroad. Texas as- 
phalt oil was used successfully 
on the shell roads at Galves- 
ton, Tex. Experiments at Ma- 
rion, Ind., on a macadam road 
with a crude paraffine base oil 
were not successful, and at 
Liverpool, Eng.; Denver, Col., 
reported dust-laying properties 
excellent. 

Paraffine base oils were unsuc- 
cessful at the Rock Island Ar- 
senal. Experiments with “Ma- 
sut,” a residue from the Baku 
refineries, were made in 
France; not very successful. 

1904—The use of the asphaltic base oils 
from Kentucky was com- 
menced in Fayette county, gen- 
erally successful, and at Wash- 
ington with indifferent results. 

-Government experiments with 
Texas oil and residues were 
successful. 

Reviewing these results has shown 
two things—first, that paraffine base 
oils are not suitable, and, second, that 
even the asphalt base oils succeed best 
in dry, warm climates. 

The paraffine base oils have no bind- 
ing properties, and, in fact, are even 
more than useless, as on macadam 
roads they serve as a lubricant between 
the stones in the wearing course, and 
seem to hasten their destruction by 
grinding. Again, they evaporate more 
or less rapidly and soon entirely dis- 
appear from the road, and, further- 
more, they are not oxidized as the as- 
phalt base oils are, into a tough ma- 
terial resembling the natural bitu- 
mens. While all the oils tend to 
“churn” more or less (that is, tend to 
form a black, slimy mud) under the 
action of the frost, traffic and excess 
moisture from snow, the paraffine base 
oils are the worst offenders. 

The climatic influences are exceed- 
ingly important factors in any ques- 
tion of road treatment, and have fre- 
quently not received the attention that 
they deserve. This is especially no- 
ticeable in the use of oil. Originated 
in the hot, dry climate of California, 
where for eight or nine months there 
is no rain and frost is unknown, and 
where the road surface may be secured 


1902 


1905- 
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perfectly dry, warm, and in an ideal 
condition to receive and absorb the oil, 
it has succeeded wonderfully well, but 
this success has led to its use under 
the trying conditions of our Eastern 
climate, where mild weather, snow and 
frost rapidly alternate, and add to this 
an annual rainfall of from 35 to 60 
inches, so that their indifferent success 
under these trying conditions is not 
surprising. 

There has been a great deal of ex- 
periment and practical work done on 
the application of oils to road surfaces, 
and the conditions essential to success 
seem pretty well understood, so that 
it seems unnecessary to describe the 
earlier experimental methods. There 
are still two points that seem to be in 
dispute, i. e., whether to sweep the road 
or not, and whether it is best to heat 
the oil or apply it cold. 

These points may usually be decided 
by considering the conditions under 
which the process is applied, but fre- 
quently the exponent of one system or 
the other will endeavor to point gut 
general conclusions from his own re- 
stricted conditions and experiments. 

The general method seems to be as 
follows: In very dry climates, and es- 
pecially on gravel roads, it seems un- 
necessary to sweep the road. In the 
Eastern States and on macadam roads 
this seems essential, but it can be done 
sufficiently well with a horse sweeper. 

The oil should then be applied from 
some form of sprinkler provided with 
control over the delivery, such as the 
White road oiling machine, which was 
developed in California for this pur- 
pose. 

In California or the Southern States, 
or in the Eastern States during hot 
summer weather, heating does not seem 
essential, especially with oils contain- 
ing not over 25 to 40 per cent. of as- 
phalt, but for general use, in the East 
especially, with the heavier oils, the 
heated oil can be more easily and eco- 
nomically handled and applied than the 
cold oil, and seems to give slightly bet- 
ter results, particularly on macadam 
roads. 

Brooming the oil after spreading is 
generally determined by the way the 
road surface takes the oil, but at least 
one or two men should follow the 
sprinkler when using heavy oil, espe- 
cially if cold or the road surface is un- 
even, to brush out all puddles and push 
any excess into the gutter. 

Sanding.—This is exceedingly impor- 
tant, as the value of many oils seems 
to lie chiefly in the formation of a hard 
coating of oil-saturated sand, that fills 


all the surface voids and presents a 
smooth, resilient surface to the traffic. 

In many cases it is found that the 
surface application of oil, while it only 
penetrates the original road about one- 
quarter to one-half inch (the latter is 
exceptional), tends to loosen and dis- 
integrate the original cementing bond 
of rock powder, an action similar, no 
doubt, to its action on cement concrete, 
so that without a sand wearing surface 
the road would soon go to pieces. 

It is now generally felt that under 
these conditions the sand should be 
carefully chosen and applied until the 
oil fails to come to the surface. A 
slight excess seems, in the opinion of a 
number of road engineers, particularly 
about Boston, to be even desirable. 

In general, oiling seems to succeed 
better on gravel than on macadam 
roads. There are several reasons why 
this is so. The gravel road is more 
porous and allows a greater penetra- 
tion than in the compact and almost 
impervious wearing surface of a broken 
stone road. The action of the oil in 
loosening the bond in the wearing sur- 
face of stone roads has already been 
noted, and is, of course, a factor against 
its successful use. In the gravel road 
the particles especially are -subject to 
more or less motion, from the stresses 
imposed by the traffic that, owing to 
the regularity and smoothness of their 
surface, is not destructive, while in the 
broken stone road such action is to be 
prevented, as the surface quickly dis- 
integrates under it. This, then, re- 
quires that a surface binder should 
have such a character that would per- 
mit this motion without detriment to 
its wearing qualities, or, in other 
words, it should be of a rubbery con- 
sistency. This is well exemplified in 
the base of the California oils high in 
asphalt. 

The proper quantity of oil per square 
yard is dependent upon the ability of 
the road surface for absorbing it. An 
excess is very undesirable, as it re- 
quires too much sand to prevent it dam- 
aging traffic, and, if too thick, this 
sanded skin peels and leaves a very 
poor surface. In general, gravel sur- 
faces will absorb more oil than mac- 
adam, depending, of course, on the 
quality of oil used, and whether cold or 
hot. The usual practice seems to be 
from .2 to .3 gallons on macadam, .3 
to .4 gallons on gravel, and .4 to .7 gal- 
lons on earth roads. 

Almost any asphaltic or semi-asphalt- 
ic base oil seems to serve for surface 
treatment, but they should contain 
from 25 to 40 per cent. of D grade as- 
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phalt, and be reasonably free from 
water and foreign matter. 

Oiling seems to succeed best on 
gravel roads in hot, dry climates. It 
requires for its best results even dis- 
tribution of a fairly clean road surface. 
It is easily applied and gives a dustless 


surface, but frequently gives a good 
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deal of trouble if an excess is used, and 
in winter, in the Eastern States, churns 
to a slimy black mud. There is with 
some oils considerable nuisance from 
odor and tracking when first applied. 
The climatic conditions and character 
of road surface should be carefully con- 
sidered before adopting its use. 


THE CESSPOOL AND ITS DANGERS.* 


By Burton J. Ashley, 


URING last year I received a let- 
] Dee: from a prominent clubman 

of the Northwest, who wrote: 
“Our cesspools (three largest built lo- 
cally) won’t ‘cess,’ and have been use- 
less and impossible for the past four 
years,” to which we made the reply 
that the greatest trouble people find 
with cesspools, in our experience, is 
that they do “cess.” A cesspool, de- 
rived from the word “cease,” is a 
“cease” pool—that is, it is a quitter; it 
ceases and won’t do anything. It may, 
and does, put forth a strangled effort, 
but nature’s forces become so stultified 
in these ill-designed contrivances that 
the active natural agents of purification 
are completely smothered and die, and 
thereby the ceasing and consequent 
danger. 

You may as well expect the average 
cesspool to be successful in disposing of 
your sewage as to expect a fire to burn 
in the bottom of a hole in the ground 
with the top of the hole covered. 

The Saturday Evening Post recently 
gave the Merchants’ Association Com- 
mittee on Pollution of the State Waters 
of New York permission to reprint 
some articles for general distribution 
regarding the cause and spread of ty- 
phoid fever, and contained in them 
may be found the following: 

“Great cities are developing some 
sort of a sanitary conscience. Farmers 
and country districts have as yet little 
or none. Bad as our city water often 
is, and defective as our systems of 
sewage, they cannot for a moment com- 
pare in deadliness with that most un- 
heavenly pair of twins, the shallow 
well and the vault privy. A more in- 
genious combination for the dissemina- 
tion of typhoid than this precious 
couple could hardly have been devised. 
The innocent householder sallies forth, 
and at an appropriate distance from his 


*A paper before the American Society of 
Inspectors of Plumbing and Sanitary En- 
gZineers. 
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cot he digs two holes, one about thirty 
feet deep, the other about four. Into 
the shallower one he throws his ex- 
creta, while upon the surface of the 
ground he flings abroad his household 
waste from the back stoop. The gentle 
rain from heaven washes these various | 
products down into the soil and perco- 
lates gradually into the deeper hole. 
When the interesting solution has ac- 
cumulated to a sufficient depth, it is 
drawn up by the old oaken bucket or 
modern pump, and drunk. Is it any 
wonder that in this progressive and 
highly civilized country three hundred 
and fifty thousand cases of typhoid oc- 
cur every year, with a death penalty of 
10 per cent.?” 

Let me cite you an instance to illus- 
trate to you the possibilities of water 
pollution through underground veins or 
crevices and its lamentable results. 
The case is an old one to sanitarians, 
but new, no doubt, to some. A small 
village in Switzerland, near Basle, is 
supplied with water from a spring situ- 
ated at the foot of a mountainous ridge. 
An epidemic of typhoid fever broke out, 
which struck down over 17 per cent. of 
the panic-stricken in habitants of the 
village. The fever was pretty well dis- 
tributed through the village, but a 
group of six families had entirely es- 
caped the scourge. Suspicions were 
aroused regarding the purity of the 
waters of this spring, and an investiga- 
tion was made. 

On the other side of the ridge before 
alluded to was a little valley, which 
when irrigated, always increased the 
flow of the spring on the other side of 
the mountain. It was found that a 
peasant, living in the valley, had re- 
turned from a distant city, sick with a 
fever, and that the water in a little 
brook in which his clothes had been 
washed and into which the slops of the 
house had been cast had been used to 
irrigate the meadows. Of course, the 
polluted water filtered through the sur- 
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face of the soil and joined the under- 
ground water, to go—no one knew 
where. 

In order to determine if it could be 
possible this spring was fed by the un- 
derground waters of the valley over a 
mile away, experiments were made. A 
large quantity of salt was thrown into 
a hole dug in the valley to a water- 
bearing vein of sand and gravel. Ina 
few hours the waters of the spring be- 
came very salty. 

They now mixed two and one-half 
tons of flour with water and poured this 
mixture into the hole, but after much 
waiting and close examination not a 
trace of the flour could be found in the 
water in the spring. 

This proved conclusively that, though 
the water-bearing vein through which 
this water had to pass carried salt in 
solution to the spring, at the same time 
the granular constitution of the vein 
was sufficiently fine to prevent the fin- 
est particles of flour reaching it. 

It should, then, be quite clear to 
the reader that the passage of water 
through underground veins is no assur- 
ance of its purity, and neither is clear- 
ness any proof of purity—for, says 
Mason: “It is a fatal error to fancy 
that because a water has a bright, 
sparkling, clear appearance and a pleas- 
ant taste, that therefore such water is 
wholesome. Carbonic acid gas is what 
causes brilliancy and refreshing taste 
of a ground water. When it is borne in 
mind that carbonic acid is one of the 
products of sewage decomposition, the 
inference as to its possible source is not 
a pleasant one.” Neither is turbid wa- 
ter to be adjudged as dangerous merely 
because it is turbid. While visiting, a 
few years ago, the city of Defiance, 
Ohio, which then derived its water sup- 
ply from the Auglaize river, and on 
drawing a glass of water from a faucet 
in the hotel, I was obliged to wait until 
the heavier suspended particles could 
settle to the bottom of the glass before 
its was sufficiently wholesome to drink. 
The water was roilly and unsightly as 
well as unwholesome, but was not re- 
garded as unsafe at that season of the 
year, when the Auglaize river was 
nearly overflowing her banks in conse- 
quence of the prevailing rains. 

I recently asked a wealthy manufac- 
turer how he disposed of the sewage of 
his summer home at one of the lakes in 
Northern Michigan. “Oh,” said he, “I 
dig a cesspool down to the gravel, and 
then the stuff runs away.” “Where is 
your well?” said I. “About one hun- 
dred feet away,” was the answer, and 
then he proceeded to explain to me, in 
an assuring way, that the bowel dis- 


charges and sink wastes that went into 
his cesspool would be entirely purified 
by passing through the strata of fine 
gravel before reaching the well. Now, 
this man I know to be a gentleman of 
splendid intelligence, the mayor of a 
city and a leading light in his com- 
munity, but, in spite of his intelligence, 
he was totally ignorant of what the 
essential processes are that produce 
sewage purification. He evidently had 
in mind that the substrata of gravel 
would filter the cesspool seepage to 
purity. He did not know that purifica- 
tion of such foul liquid is impossible 
without fresh air and the action of 
aerobes. And here lies the danger: 
that the common people, and even the 
most intelligent people, are led astray 
sometimes through lines of their own 
incorrect reasoning, and sometimes 
through erroneous information impart- 
ed by pretenders that know nothing of 
the principles of decay, but try to make 
folks think they do. 

The opportunity for the contamina- 
tion of well water, particularly in 
towns and villages or in the suburbs of 
towns and cities where sewerage is ab- 
sent, is often very great. It is no un- 
common practice for the owner of a 
small lot to construct his well and a 
cesspool within a few feet of each 
other. The contents of this filth hole 
soak away and mingle with the ground 
waters, only to reach the well; for even 
the most ordinary mind can see that 
as water in drawn from a well the well 
is replenished by just so much of the 
ground water surrounding it, and if 
this ground water is polluted, health 
and life of your family or neighbors 
are jeopardized. 

The question then might arise as to 
the advisability of using a cesspool 
where city water mains were available, 
but we answer that if we live up to the 
standard of righteousness and of model 
citizenship, then it would be an ex- 
ample of the grossest selfishness on 
one’s part not to have an interest in 
the welfare and health of one’s neigh- 
bors whe might yet be using wells, for 
through such selfish indifference to the 
health and welfare of the neighbor- 
hood we might be rightfully regarded 
as undesirable citizens. 

Mason also says that “It is hopeless 
to depend upon the purifying influence 
of the intervening soil to protect the 
wells from privy and cesspool fouling, 
because soil filtration, in order to be 
effective, must be intermittent.” With 
a constant flow of pollution on or 
through any soils, the purifying pow- 
ers of the soil quickly cease to act. In- 
termittent flow is absolutely essential 
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to admit air to the aerobic bacteria 
where present, if purification is to be 
effected. 

E. Bailey-Denton, in one of his 
courses of lectures delivered to the stu- 
dents of the Royal Agricultural Col- 
lege, England, said of the cesspool as a 
method of sewage disposal: “It is a 
system of disposal which I do not rec- 
ommend, and which should always be 
avoided if possible, and no matter if 
built under circumstances most favor- 
able, will remain liable to all the ob- 
jections to which cesspools are admit- 
tedly subject.” 

Rideal, the well-known English au- 
thority on sanitation, has pretty well 
described the results of harboring a 
He says, and it is reasonable 
to believe, that “the soil about 
pools becomes water-logged with black 
foetid matter which undergoes little or 
no oxidation.” I here wish to add that 
without oxidation of the seepage of 


cesspool. 


cess- 


cesspools, saying nothing of the liquids 
of the septic tank, purification of sew- 
age is not accomplished. 


Dr. Bashore, former inspector for the 
Pennsylvania State Board of Health, in 
his little work on the “Sanitation of a 
Country House,” says of the cesspool: 
“It is a relic of medieval shiftlessness 
and carelessness for which no excuse 
can be offered.” 

Prof. Merriman, in his “Elements of 
Sanitary Engineering,’ says: “The 
privy or cesspool is walled up with 
loose stone so that the liquid material 
may leak through them into the sur- 
rounding soil. The result of this is a 
gradually increasing pollution of the 
soil, and often a neighboring spring or 
well becomes contaminated so as to 
cause disease.’”’ He then cites an in- 
stance where a spring had been previ- 
ously condemned by the board of 
health, but in spite of the warning the 
people of the neighborhood continued 
to drink its water, with the result that 
twelve eases of typhoid fever occurred, 
and two deaths. Such an example of 
repugnant stupidity can scarcely be 
paralleled. Truly may we say: “What 
fools we mortals be.” Thousands of 
such cases are recorded in medical 
journals that never reach the notice of 
the great groping public. 

Dr. Frank E. Adams, of Piqua, Ohio, 
has the following to say in the “Ohio 
Sanitary Bulletin’: “In our own city 
we have found traces of discoloration, 
when excavating for cellars, that were 
traced to old cesspools one hundred 
feet away, and no telling how far be- 
yond the excavation the discoloration 
extended. 


“The city engineer tells me that when 
excavating for a sewer they passed 
through a discoloration in the soil that 
extended forty feet in width, the odor 
arising from it almost compelling the 
laborers to cease working. He said they 
were about nine feet deep, and had 
passed through one foot of this stuff; 
how much deeper it extended he did 
not know, as they were then at the 
sewer bottom, nor the length of it, but 
that there was no cesspool nearer than 
forty feet.” 

Mr. Thomas S. Ainge, sanitary engi- 
neer for the Michigan State Board of 
Health, and a member of this society, 
in his recent work on the “Sanitary 
Sewage of Buildings,” says that small- 
er cities and villages resorting to cess- 
pools endanger the water in private 
wells and create an unwholesome con- 
dition of the subsoil in the immediate 
vicinity, and that such a practice is in- 
excusable, yet often permitted for 
years. That boards of health, even to 
the present day, have a misunderstand- 
ing of the relative inefficiency and dan- 
created by the use of leaching 
cesspools. 

While in Madison, S. Dak., last sum- 
mer, a remarkable instance of the dan- 
gerous availability of a cesspool as a 
death trap was related to me. The filth 
hole in question was some four or five 
feet in diameter, and about ten or fif- 
teen feet deep, reaching a gravel bed, 
which was supposed to absorb the filth, 
but did not, and this death trap was 
full of unfermented human excrement 
and other foul matters, covered with 
boards and earth. As a child of the 
proprietor was passing above and upon 
the top of it, the top gave way and the 
child sank into the filth up to her 
arms. Screaming and sinking, she was 
only rescued in just time to save her 
life, and just as her head and chin 
were reaching the surface of the cor- 
ruption. We leave you the mental pic- 
ture to contemplate. 

Many cesspools are similarly covered 
with boards and earth, on which the 
grass soon grows, and the location is 
forgotten. It does not take a very great 
stretch of imagination to realize the 
direful result which might be caused 
by such improper construction, which 
could be directly contributory to the 
loss of life by accident. 

A letter was recently submited to 
the writer by a well-known publication 
on sanitation, which, in part, read as 
follows: 

“Will you let me know what is the 
best way in which to drain the surplus 
water from a cesspool. As matters now 
stand, we are compelled to haul this 
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waste out of town, at an expense of 
about $15 per month.” 

A part of our reply was as follows: 

“If your cesspool is costing you $15 
per month to maintain, then the yearly 
cost would be $180, which is 6 per cent. 
on a capital of $3,000. An individual 
sewage disposal plant should certainly 
cost you much less than $3,000, in fact, 
the average price of plants for ordinary 
dwellings will only range from $200 to 
$500.” I offer this illustration to show 
the maintenance of a cesspool from the 
financial viewpoint. 

Some two or three years ago I re- 
ceived a letter from an eminent edu- 
eator and president of a state institu- 
tion, and the following is an extract 
from the letter: 

“We have dug perhaps a dozen cess- 
pools in the past five years. As soon 
as one filled up we dug another, until 
our grounds (college campus) nearly 
are full of holes.” 

This institution has since abandoned 
the cesspool practice, and has installed 
a modern sewage disposal plant, and a 
letter dated December 18, 1908, from 
the superintendent, says: 

“Inlet end of reduction tank, no odor 
whatever; sludge 8 inches deep; mat 
10 to 12 inches thick and very tough; 
sludge slaty gray color. On opening 
outlet cover found slight odor, but not 
offensive, and slight scum, but water is 
perfectly clear.” 

Regarding this plant I will say that, 
after purifying this tank liquid by 
nitrification, the filtrate or water is 
disposed of by ground absorption 
wholly, and within the confines of the 
college campus. 

Since the advocates of advanced 
hygiene have investigated, experiment- 
ed with and employed modern rational 
means of self-preservation, and as one 
of the advanced means people have 
their surroundings properly sanitated, 
the death rate in the United States has 
been decresing until now the average 
human life has gone beyond the pro- 
verbial “three score years and ten.” 
Some have erroneously believed that 
the hardy pioneers of our land were 
longer lived than we, but statistics do 
not prove it. As people employ means 
to better care for the body, just so is 
life lengthened. 

Typhoid fever decreases in propor- 
tion to the increased installation of 
means of sanitary sewage disposal, and 
in cities it is in proportion to the in- 
creased abandonment of wells as a 
source of supply of drinking water. 

Lawrence, Mass., typhoid death rate 
in 1890, per 100,000, was above 120, but 
after employing modern sanitary meas- 


ures in sewage disposal and water sup- 
ply, in seven years the typhoid death 
rate fell to but 16, a falling off at 
the rate of 104 deaths per year. The 
contemplation of the satisfactory ef- 
fects of employing accepted sanitary 
expedients is rapidly arousing intelli- 
gent communities to the necessity of 
cleanness of person, and the sanitation 
of surroundings. Hence the introduc- 
tion of modern devices for cleanliness, 
such as baths, lavatories and laundries 
in the modern home, with a rational, 
safe, sanitary and satisfying means of 
purifying the poisonous wastes of liv- 
ing and properly disposing of them, is 
on a speedy increase. The sanitary 
conscience is arousing everywhere. 

A word to the summer hotel or re- 
sort keepers, and to the summer vis- 
itors themselves. I wish to call your 
attention to the following Health Bul- 
letin which was recently issued in Chi- 
cago, and from which the following is 
an extract: 

“These seekers after rest and happi- 
ness are liable to drink polluted sur- 
face water in lakes and streams. Open 
wells are often infected with typhoid 
fever germs, and are among other 
sources of typhoid fever. Each year in 
August there is in this city an increase 
in typhoid cases, and the investiga- 
tions show that about one-fourth of all 
our city cases are contracted in the 
country, where the victim has been 
passing his vacation. Typhoid fever is 
a preventable disease.” 

From my own experience, and from 
information acquired from others, it is 
discovered that the average outhouse 
conveniences at these country resorts 
are vile and unrespectable, and are 
maintained by people who would be 
highly offended if one should assail 
their respectability, but I say that he 
who is the maintainer of one of these 
unspeakable privies and makes no at- 
tempt to abolish the nuisance, but con- 
tinues to foster the nauseating pest 
spot and offers it to the use of others, 
can not lay claim to decency. 

To the summer visitor I would say 
there is something of more vital im- 
portance to you when enjoying your 
summer outing than front verandas 
with easy chairs or beautiful shade 
and restful hammocks. Don’t patron- 
ize the place that does not provide for 
the safety of your health, as well as 
for the conscious comforts of your 
mind and body. Modern methods of 
sanitation are available, and the aver- 
age farmer or summer hotel keeper is 
abundantly able to possess himself of 
sanitary conveniences which advanced 
habits of living demand. 
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A word regarding the prevalence of 
flies. The prevalence of flies in either 
city or country very closely approxi- 
mates the prevalence or immediate 
presence of manure piles, where most 
of the flies are hatched. Available privy 
vaults or cesspools afford their sport- 
ing and feeding grounds some of the 
time, but the dinner table is a popular 
resort for them when not at the places 
above mentioned. 

D. D. Jacksoh’s report to the Waters 
Pollution Committee of New York 
2-alled that body’s attention to the pres- 
ence of vast numbers of disease germs 
on the feet and legs of flies which had 
been caught in fly traps for the pur- 
pose of microscopical examination, and 
makes the statement that “the common 
fly is one of the most active agents in 
disseminating certain intestinal dis- 
eases.” 

“There are certain laws of conscious- 
ness,” says Dr. Sedgwick, “that have 
for their object the preservation of 
human life to its appointed maturity, 
as, for instance, to grasp at a support 
to prevent a threatened fall. This same 
consciousness universally arouses an 
instinctive repugnance toward human 
excrement or any putrefying animal 
substance, and instantly warns one 
through this instructive intellectuality 
that these repugnant ingredients are 
baneful to life.” No person with ordi- 
nary intelligence, after having reflec- 
tively contemplated the matter of sew- 
age disposal by building a cesspool, 
ever dug such a cesspool and used it 
with a satisfying consciousness that 
the contrivance would be successful, 
safe and comforting, but he, on the 
contrary, must have been conscious 
that he had not satisfied himself in 
creating this pest spot. A cesspool is a 
thing that is untrustworthy, disquiet- 
ing, noxious, harmful, corrupting and 
dangerous. 

“Back to Nature!” is the present cry 
of city dwellers, and the city dweller 
who can afford a country home, even 
though inexpensive, is moving or la- 
boring to the end of moving to the 
suburbs or to the country and its love- 
liness and quiet, and the number is 
legion. Many thousands of New York- 
ers now have their country homes in 
suburban localities. Thousands upon 
thousands more spend the greater part 
of the warm season in country homes 
in the Berkshire Hills, the Adirondacks 
or the White Mountains, and yet thou- 
sands of others, from all the principal 
cities of the east and south and great 
middle west are joining in this one 
grand, determined, happy exodus back 
to the country that God made, and 
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away from the cities which man made; 
but though back to the country, some 
of the conveniences of city life are too 
comforting to be left behind. To re- 
sort to Mosaic sanitation (Deuteron- 
omy 13:23) or to dig cesspools as the 
Indians do, is quite out of keeping 
with the character of sanitary con- 
veniences some of these would-be coun- 
try dwellers are used to, and so they 
are sufficiently wise to employ modern 
sanitation in these country homes, that 
there also they may have the modern 
comforts common to the better grade 
of city dwellers. To the discerning the 
cesspool is tabu. 

We have read somewhere about a 
“septic cesspool.” One of the words, 
“septic,” signifies action, and the other 
word, “cesspool,” from the nature of its 
derivation, stands for inaction. The 
logical definition of these two words 
conjointly used, therefore, would be 
“active inaction.” The absurdity of 
such a claim is apparent. 

I recently read a short article by 
some writer, who did not sign his 
name, that the secret of the septic tank 
was nothing more than that it must be 
air tight and have a submerged inlet 
and a submerged outlet, “and that is 
all there is to it.” Just how can this 
information be harmonized with the 
fact that for the last ten years or more 
scores of septic tanks have been built 
without any cover whatever, and that 
chemical analysis has shown that the 
effluent from the open tank is as satis- 
factory as that from the closed air- 
tight tank? 

I also saw a published statement that 
tanks for residences would rarely need 
to be larger than to hold 24 to 36 hours’ 
flow, and that a tank 3 feet wide by 6 
feet deep and 8 or 10 feet long would 
ordinarily be large enough. I have 
computed and find such a tank to con- 
tain 1,300 gallons, which clearly shows 
the most lamentable ignorance on the 
part of the writer of the amount of 
sewage ordinarily produced by private 
residences. 

Great care should be exercised in 
giving out such flat statements as 
these, for those who are not posted on 
the subject would surely be led seri- 
ously away from the truth, and would 
more than likely construct something 
that would be a flat failure. 

One has to select a sewage disposal 
plant for his home in just the same 
way he would buy a heating plant. 
Proper capacity is one of the funda- 
mental elements to successful opera- 
tion. A party in Ohio once wrote me 
that if he could not get a sewage dis- 
posal plant for his home that would 
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take care of the sewage of fifteen per- 
sons as readily as for two he did not 
want anything to do with it. I replied, 
asking him if he would expect a stove 
that was gauged to burn satisfactorily 
two scuttles full of coal per day to 
burn fifteen scuttles of coal with the 
same satisfactory results. This com- 
parison should be convincing, for sew- 
age disposal plants and stoves are 
strikingly analogous in their operation. 

The laity has been wrongly led to be- 
lieve that the septic tank purifies sew- 
age. This is positively untrue. The 
septic tank, settling or reduction tanks, 
are only a primary means to the end 
of purifying sewage, the real purifica- 
tion being effected by nitrification or 
oxidation, which process is accom- 
plished only by bringing sewage or 
tank liquids into contact with surfaces 
covered with the aerobic film, and in 
which the aerobes are kept in active 
condition by intermittent application 
of organic wastes and with air. 

There are occasional examples where 
cesspools seem to answer the require- 
ments merely of disposal, but excep- 
tions cannot be held up as an example 
to follow. Moreover, when a cesspool 
is able to liquefy the solids that enter 
it, then it is no longer a cesspool, but a 
septic tank or hydrolitic tank. But 
liquefaction in a septic tank is not 
purification, and moreover, when sew- 
age disposal becomes oversepticized, 
purification will not take place. It is 
entirely possible to convert and purify 
sewage without the tank processes 
whatever, employing nitrifying bac- 
teria to do all the work. By this means 
putrefaction does not take place, nor 


is any fermentative odor produced, for 
there is no fermentation. 

A prominent physician of one of the 
Southern States remarked in a recent 
letter, written me, that he did not see 
the difference between turning sewage 
loose in the soil and nitrification. I 
answer that turning it loose into and 
four feet deep, say, beneath the sur- 
face of the soil would be a mighty 
difference, since nitrifying bacteria do 
not exist in sufficient numbers at such 
a depth to be satisfactorily effective. 
The depth beneath the surface of the 
ground where unconverted sewage may 
be applied has everything to do with 
the degree of nitrification that can be 
accomplished. Applying organic sub- 
stance to the very surface of the soil 
for nitrification can hardly be im- 
proved upon by artificial expedients. 

The filter bed, the underground nitri- 
fication duct or nitrification bed has, 
therefore, the object of producing the 
same final processes of purification as 
are so readily produced at the surface 
of the soil, and where quantities of 
sewage are not too large and the char- 
acter and condition of the soil, water 
supply and a number of other essential 
items are fully understood, plants may 
be so designed for such known condi- 
tions as to successfully purify the 
sewage and then admit of the absorp- 
tion of the filtrate or water into the 
soil. By this rational modern sanitary 
expedient the dweller is safe from the 
sorrow and desolation that may be 
caused by harboring that which sani- 
tarians universally condemn—the cess- 
pool. 
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By B. M. Baker, Toledo, O. 


now under construction at a 

cost of near a million dollars 
is formally opened for use by the first 
of the year, Toledo will have one of 
the most modern and up-to-date filtra- 
tion plants in the entire country. The 
work on this plant has been under way 
since the spring of 1906, and only a 
visit to the plant can give a concep- 
tion of the magnitude of the under- 
taking. Comparison of filtration plants 
is difficult, as every locality has its 
special features, its peculiar local evils 
to contend with, so that every filtra- 


W brow the new filtration plant 


tion plant is different in some essen- 
tials from every other. 

In general design the Toledo plant 
has some striking features which add 
to its accessibility and make it a model 
of its kind. The pipe gallery, for in- 
stance, instead of being a mere jumble 
of inaccessible and complicated pipes, 
is of such proportions and cleanliness 
that the workmen about the plant have 
named it “Lovers’ Lane.” Here the 
pipes are conveniently arranged on 
either side of a wide promenade, and 
every pipe can be reached with ease. 
The 20 filters are conveniently located, 
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and controlled by gate controllers 
which can be set at any desired amount 
up to 1,000 gallons. The indicator 
shows at all times the position of each 
valve, and the operator, standing by, 
can watch the entire operation of wash- 
ing the filter. The grounds, laid out 
for 60,000,000 gallons, are so construct- 
ed that an addition can easily and 
cheaply be made at any time. The tem- 
porary wall at the rear of the filter 
plant, for instance, is so constructed 
that it can easily be extended, and 
10,000,000 gallons can be added to the 
capacity without changing the settling 
basins. The chemical and bacteriolog- 
ical laboratories are especially conve- 
nient in arrangement, and small sam- 
ple pumps are connected with the 
chemical reom, so that the chemist can 
easily analyze the water at any time. 

The requirements confronting the 
sanitary engineers in the construction 
of the filtration plant were: softening 
processes, the removal of all classes of 
bacteria (which abound in the Maumee 
river), and dispersing the turbidity, 
which at times is extreme. One of the 
very important items is the softening 
process, which means much to the city, 
not only for culinary and bath pur- 
poses, but on account of the formation 
of scale, which has been a source of 
great annoyance to manufacturers 
using water in boilers. 

The water supply for Toledo is taken 
from the Maumee river at a point one 
mile northeasterly from the southerly 
line of the city, at Broadway. From 
the lake to a point seven or eight miles 
above the present pumping station the 
Maumee river is an arm of the lake, 
which fluctuates to an extent of nearly 
25 feet. A drop in the level of 11 feet 
has been produced by a strong south- 
west wind, and a rise of something 
over 14 feet has been produced by ice 
Ordinarily the current in this 
part of.the river is slight, but at times 
of extreme high water it becomes very 
strong. Under ordinary conditions the 
water in this arm of the lake is mod- 
erately turbid, except when it is dis- 
turbed by a high wind or when the 
clearer water has been displaced by 
highly turbid water coming down from 
the rapids above. Between Toledo and 
Grand Rapids there is a fall of 60 feet, 
which produces a very strong current, 
except in the level stretches, which oc- 
cupy about one-third of the distance. 

The pumping station of the filter 
plant was built on the opposite side of 
the River Road from the river, as it 
was feared that high water and ice 
gorges would cause much damage and 
difficulty if the station were located on 


gorees. 
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the river’s edge, as at first intended. 
To deliver the water supply to the 
pumps an intake pier or submerged 
crib was located approximately 800 feet 
from the shore toward the channel of 
the river. From this intake the water 
flows through a 48-inch cast-iron sub- 
merged intake pipe to a concrete shore 
well 10 feet inside diameter. The bot- 
tom of the well is 27 feet below mean 
water level. A brick gate house, of cir- 
cular plan, is built above the operating 
floor, which is set at an elevation of 
18 feet above mean water level. From 
the shore well the water flows through 
a 6-foot concrete tunnel 500 feet long 
to the suction well in the pump room 
of the pumping station. 

The pumping station is a brick and 
steel structure, with a tile roof, and is 
70x170 feet dimensions. The machinery 
room occupies the easterly 115 feet of 
the building, and has a depressed floor. 
This is in part occupied by a circular 
pump pit 75 feet in diameter. The 
pump pit is 41 feet in depth below the 
main floor of the machinery room, and 
at the bottom of the pit are to be lo- 
cated two direct connected gas engines 
and rotary pumps, space being pro- 
vided for four additional units. On the 
main floor of the machinery room will 
be located three generators direct con- 
nected to three gas engines, one unit 
being of 200 and two units each of 100 
k. w. capacity. 

Located between the pumping station 
and the filter plant proper is a reser- 
voir for the storage of raw water, 250 
feet square. This basin is of concrete 
construction, and has a capacity of 
5,000,000 gallons. The floor takes the 
form of inverted flat-groined arches, 
supporting columns spaced 15 feet cen- 
ters. The roof consists of groined 
arches having a rise of 3 feet. Around 
the head house and the two coagulating 
basins is built an earthen embankment 
rising to the top of the first story and 
entirely concealing the side walls of 
the coagulating basins and the con- 
crete story of the head house. The 
roofs of the coagulating basins and of 
the clear-water reservoir are covered 
with earth to a depth of about 2 feet 
to permit of sodding or seeding. 

In the machinery room and over the 
chemical tanks are located various ma- 
chines and devices for dissolving and 
mixing the chemicals, agitating the so- 
lutions, pumping water to and from 
chemical tanks, pumping the filtered 
water and furnishing the compressed 
air used in washing the filters, pump- 
ing chemicals, etc. All this machinery 
is electrically driven. All pumps are 
rotary pumps. The compressed air is 
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furnished by two duplicate Root blow- 
ers having a capacity of 1,500 cubic 
teet of free air per minute against a 
pressure of five pounds. As far as pos- 
sible, motors have been dlplicated, 
both as regards speed and horse-power, 
so as to minimize the number of re- 
serve parts necessary, and to permit of 
substitution in case of accident. 

The generators in the pumping sta- 
tion are expected to furnish current 
tor lighting the grounds, buildings, co- 
agulating basins and the clear-water 
reservoir, and to furnish all the power 
to be used in and about the plant aside 
from the main pumps in the pump pit. 
Direct current of 22U volts will be used. 
All the cables and wires for the trans- 
mission and distribution of current are 
in conduits connecting the diiterent 
basins and buildings and outside lights. 

The pumps at the high service pump- 
ing station take their suction trom 
weils connected by tunnel and sub- 
merged intake pipe with an inlet crib. 
The water in the suction wells stands 
substantially at river level. In order 
to connect the filtered water supply 
with these pumps and to permit the 
use at pleasure of either the present 
supply or the filtered water, connec- 
tions are being made to the suction of 
the pumps by introducing in each of 
the suctions a valve and a tee between 
it and the pump. To this tee will be 
connected the filtered water suply, 
which is controlled by a valve located 
near the tee. These valves are gate 
valves, double disc and piston, operated 
hydraulically, and tested at 300 pounds 
pressure. 

When the filter plant is in operation 
the water will be delivered to the 
pumps at the high service pumping 
station at an elevation varying from-3v 
to 46 feet above the river level. This 
will reduce the coal consumption, and 
in part compensate for the nigh head 
pumped. against at the low service 
pumping station. 

The valves and sluice gates control- 
ling the flow in the various pipes, con- 
duits, ete., are generally hand operated. 
The valves used in the filter house and 
in the high service pumping station 
are, however, operated hydraulically. 

The coal will be received at the low 
service pumping station on a siding 
elevated about 6 feet above the level 
of the ground. From the cars the coal 
can be dumped or shoveled into a con- 
crete underground coal bin having a 
capacity of 250 tons. Underneath this 
bin is a low story which permits the 
coal to be drawn from the bin, crushed 
and delivered into cars by gravity, or 
taken to the cars direct. An industrial 
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track permits a car carrying a ton of 
coal to be taken to a plattorm elevator, 
which elevates it to a level somewhat 
above the top of an overhead storage 
bin. This overhead bin has a capacity 
otf approximately 70 tons of coal, whicn 
teeds by gravity *o the various pro- 
aucers, 

Two gas producer units will be in- 
stalled, each capabie of gasifying 300 
to 400 pounds of bituminous coal per 
hour tor a period of two or three hours. 

‘ro assist in the erection, repair and 
maintenance of the machinery in the 
machinery room there is a traveling 
overhead crane sweeping the entire 
room, which is hand operated and has 
a capacity of 10 tons. 

lt was found that the waste heat 
from the gas engines would be more 
than sufficient to heat the buildings, 
and it is accomplished by the following 
method: ‘The jacket water trom the 
cylinders of each gas engine goes to a 
heater through which the exhaust from 
the engine is passed. This effectively 
muffiles the exhaust and turnishes wa- 
ter at a temperature of about 210 de- 
grees Fahrenheit. The water passes 
through the system of pipes and radia- 
tion, which heats the different build- 
ings and returns in part, to be again 
passed through the packets on the 
cylinders, the heater, etc. The return 
water is at too high a temperature to 
permit of satisfactorily cooling the cy]- 
inders. It will therefore be necessary 
to add to it previous to its entering the 
cylinders sueh a percentage of cold 
water as will reduce it to the proper 
temperature. The surplus hot water 
not returned to the cylinder jackets is 
discharged into the influent well in the 
head house, the cold water supply be- 
ing taken trom the city mains. 

The filtration plant proper is divided 
into the head house, the filter house, 
and two coagulating or sedimentation 
basins. The force main leading from 
the pumping station to the filter plant 
is 42 inches in diameter, and consists 
of riveted steel pipe made from plates 
14 inch thick and protected by a coat- 
ing of mineral rubber. 

‘rhe head house is a brick and con- 
crete structure 50x270 feet, with the 
large dimension north and south. The 
main entrance is centrally located at 
the east end of the building, and leads 
into a large foyer, from which extends 
an iron-railed concrete stairway. In 
the north half of the head house chem- 
icals are stored, and there is also room 
for a small shop. On the second floor 
over the shop are located the chemical 
and bacteriological laboratories. The 


south half of the main building con- 
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tains a machinery room and four chem- 
ical tanks on the first floor. Two of 
these tanks are for the preparation 
and storage of a solution of lime, and 
two are for the preparation and stor- 
age of a solution of either sulphate of 
alumina or sulphate of iron. On the 
second floor over these tanks are lo- 
cated the mixing machinery and dis- 
solving tanks for the preparation of 
the solutions. 

Extending easterly at right angles 
from the north and south ends respec- 
tively of the head house are the two 
coagulating or sedimentation basins. 
These are each 100 feet in width and 
500 feet in length, and have an effec- 
tive capacity of 5,000,000 gallons each. 
These basins are of concrete, having 
concrete roofs, and each is divided lon- 
gitudinally by a wall extending along 
its center line from the east end to 
within 50 feet of the west end. 

Between these basins extending west- 
erly from the center of the head house 
is a space of 70 feet in width reserved 
for filters having a capacity of 60,- 
000,000 gallons per day. At the present 
time 20 filters occupy this space for a 
distance of 170 feet. The floor of the 
filter house is on a level with the tops 
of the filter tanks and also with the 
second floor of the head house. To the 
height of this second floor all of the 
construction is of concrete or stone. 
Above the second floor the walls are of 
brick. The roofs are of red tile. 

The water entering the influent well 
through the force main divides into 
two parts, one part going north and 
reaching the filters by the way of the 
north coagulating basin, while the 
other part traverses the south basin. 
The entrance to the north coagulating 
basin is located midway between the 
baffle wall and the north wall at the 
east end, from which point the water 


MUNICIPAL ENGINEERING. 


flows west the entire length of the 
basin. It then returns to the east end 
of the basin through the south half. It 
is then led south through a concrete 
duct or tunnel to a central point in the 
east end of the filter house, where it is 
joined by the water which has tra- 
versed the south basin by a route sym- 
metrical with the one described. After 
entering the filter house the water 
passes through a concrete channel lo- 
cated between the two rows of filters, 
which it enters under control through 
openings leading to the right and left. 
After passing downward through the 
filters the water is collected from the 
different filter units by clear well or 
conduit through which the water flows 
easterly and then along the river road 
to the present high service pumping 
station, a distance of 214 miles. 

The sand used is sea sand from Cape 
May, on the Jersey coast, and the pock- 
ets have a filling of graduated sand 
and coarse gravel. The gravel in the 
bottom is 9 inches deep, with 37 inches 
of sand on top. This sand has an effec- 
tive size of .40 of a millimeter and a 
uniformity coefficient of 1.5. 

The basins are to be cleaned out sev- 
eral times a year, and are connected, 
by gates at the bottom of the basins, 
with a sewer which is carried down the 
river past the intake. 

The building of a filtration plant was 
first conceived in 1904, when plans and 
specifications were first begun. In 
1905, after the awarding of a portion 
of the contracts, litigation was started 
in the local courts which tied up the 
work until the spring of 1906, since 
which time work has been steadily un- 
der way. It is hoped to have the plant 
ready for use this fall, and stated with 
certainty that it will be ready for use 
by January 1 at the latest. 
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WHERE BUSINESS IS A PLEASURE. 


In another department will be found 
a statement of the entertainment feat- 
ures of the next convention of the 
American Society of Municipal Im- 
provements, which will be held in Lit- 
tle Rock, Ark., Nov. 9 to 12. While 
these are termed entertainments, it 
will be seen that they all have a pre- 
ponderance of educational elements 
and that the industries and the muni- 
cipal improvements of two large 
southern cities may be studied and 
much benefit may be gained in combi- 
nation with the pleasures which the 
hospitable natures of the southern 
hosts of the association will supply. 


There will be six business meetings 
of the association, at which may be ex- 
pected the usual valuable discussions 
of the practical questions arising in 
connection with the administration of 
the construction departments of muni- 
cipalities. The association has been 
noted throughout its existence for the 
very high character of its members 
and of its deliberations, and city of- 
ficials who once become acquainted 
with it continue their memberships, 
even after leaving municipal office. A 
large proportion of what may be 
termed the permanent membership of 
the society is made up of engineers 
and others who do not hold city of- 
fices, although they have frequent en- 
gagements in municipal work in one 
form or another. 

The first objection often made by 
city councils to appropriating the 
money for sending to the conventions 
the city officers having the municipal 
improvements in charge, is that it will 
be spent on a pleasure trip. But 
while the official will undoubtedly en- 
joy his trip, the principal return is in 
the direct benefit which the city will 
receive from the new view of his work 


which the official will secure and the 
large amount of practical information 
which he can obtain concerning the 
problems in his own city, on account 
of the discussions with many of the 
foremost experts in those problems 
who will be present and who can there 
be induced to share their experience 
with their fellow members. With the 
possible exception of the first two or 
three conventions back in the ancient 
history of the organization, there have 
been no traces of the “junket” in its 
meetings. The political features of 
municipal government have been en- 
tirely eliminated from the society, 
which is composed wholly of those in- 
terested in the administration of mun- 
icipal public works and in the technical 
features of their maintenance and op- 
eration. 

Any municipal official from mayor to 
street sweeper who is interested in the 
improvement of his city on the ma- 
terial side will find profit in attending 
the convention, and any city will find 
profit in sending such interested offi- 


‘ cials to the Little Rock meeting. 


Once a member always a member is 
a rule with few exceptions. Unfort- 
unately the average life of municipal 
officials is short and so the changes 
in membership are frequent, but sev- 
eral present members attended the 
first convention and are still enthus- 
iastic and the back-bone of the asso- 
ciation is largely composed of men 
who joined during the first half of its 
existence and are located in cities 
where merit is acknowledged and kept 
permanently in office or have retained 
their interest although severing their 
direct connections as municipal offi- 
cers or permanent employes. 

While membership alone gives one 
the printed copy of the proceedings 
and other general benefits of the so- 
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available only at the conventions and 
the attendant inspection trips and con- 
ferences of small groups. 


MUNICIPAL LEGISLATIVE REFER- 
ENCE LIBRARIES. 

A discussion of this 
of the relation of the public li- 
brary to the work of such a 
ment was given at the last conference 
of the American Library Association 
by Samuel H. Ranck, the librarian of 
Grand Rapids, Mich. 

He cites the legislative reference li- 
braries of Baltimore, Newark and Chi- 
which have been noted in MunN- 
ICIPAL ENGINEERING, and of Milwaukee. 
Boston also has a department of 
The state libraries of Wiscon- 
Indiana and New York 
departments of the nature, de- 
voted primarily, however, to state leg- 
islation, but paying some attention to 
municipal matters. Mr. Ranck himself 
has been doing some valuable work in 
this direction. Such a magazine as 
MUNICIPAL ENGINEERING in a 
rather brief period a vast amount of 
the material which is valuable in such 
a library and, while it is maintained 
for the purpose of giving information 
to its readers upon request, and has no 
special appropriation, it probably con- 
tains as much material available for 
practical use as any of the young li- 
braries mentioned. 

Mr. Ranck deplores the frequent ne- 
cessity of sending more or less well de- 
signed series of questions to city officials 
for information, and if he should con- 
sult with the officials of the U. S. de- 
which attempt to collect 
such statistics upon uniform basis he 
would more deeply deplore the inabil- 
ity of the questioner to reduce the in- 
formation obtained to definite form and 
common basis. 

For years the list of questions was 
the only way to get information of any 
kind, and committees of municipal so- 
cieties have made themselves nuisances 
with their numerous attempts at col- 
lecting all kinds of information. City 
officials are constantly imposing upon 
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each other in this way, and the news- 
papers have taken up the fashion. The 
result upon the city official, whether he 
is hard-worked or ignorant or simply 
lazy is much the same. He either does 
not reply or fills in the blanks with the 
least labor possible. The result upon 
the questioner is either confusion or 
great danger of misunderstanding and 
consequent misleading. 

Were all the questions asked upon a 
common basis the difficulty would not 
be so serious, for then a uniform sys- 
tem of keeping records would enable 
the proper official to fill in the blanks 
from his last annual summary. But 
there is no uniformity at either end of 
the line. 

Mr. Ranck’s suggestion that some 
one official, whether the city librarian 
or some other of the recording and fil- 
ing departments, be made the center 
of deposit of all the information about 
the city’s activities and the recipient 
of all reports from other cities and all 
questions from other cities, whether 
from officials, newspapers or individ- 
uals, is excellent and would go far to 
bring order out of the present chaos. 
The municipal reference libraries above 
mentioned are of this nature, and sim- 
ilar departments can be maintained in 
other cities without expense, or at most 
with little beyond the employment of a 
clerk or two. 

The problem of uniformity will con- 
front these bureaus as it has the state 
accounting bureaus of Ohio and Indl- 
ana, and the public service commis- 
sions of Massachusetts, New York and 
Wisconsin and the general showing of 
the necessity for uniformity will bring 
the laws necesary to secure it. 

The agitation for municipal legisla- 
tive reference libraries is therefore 
timely and their work can be made ex- 
tremely valuable. 





PROFESSIONAL MAYORS. 

Another business man has returned 
from a visit to Germany, during which 
he made more thorough observation of 
conditions than the ordinary traveler 
and comments with approval upon the 
system of appointing municipal officials 
in vogue in that country. He tells in 
the Greenville, S. C., Piedmont of an 
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experience with the government of a 
little town. He was taken before the 
mayor on the charge of crossing the 
railway tracks. That item of business 
being transacted he discovered that the 
mayor was almost as much of a strang- 
er in the city as he was. Inqury brought 
out the information that the mayor had 
been employed by the municipality and 
brought in from a distant point to take 
the position he held. In other words, 
the mayor was a professional man, an 
expert, and was hired after investiga- 
tion into his experience, training and 
other qualifications, just as engineers, 
accountants, meat and milk inspectors 
and others are (or at least should be) 
employed in this country. He had 
been to a training school and was sup- 
posed to know the business of being 
mayor. Popularity had nothing to do 
with his employment. He was hired 
through a business agreement to do cer- 
tain things to the satisfaction of his 
employers. Failure to “deliver the 


goods” meant “twenty-three” or “good 
night” for him. 
If the investigation had been carried 


a little farther it would have transpired 
that other city officials are employed in 
the same way, and it probably is true 
that the mayor began his apprentice- 
ship, after graduating from the train- 
ing school, in some subordinate posi- 
tion in the administrative department 
of a town or city and had been promot- 
ed from bureau to bureau and from 
city to city until he attained the mayor- 
alty in the town in which our American 
had his little trouble. No doubt if he 
did his duty properly he would again 
be called higher when some larger city 
found itself in need of an experienced 
man for mayor. 

This es an excellent example of the op- 
eration of a municipality as a business 
proposition. Partisan politics has no 
more business in the selection of a 
mayor for a city than it has in decid- 
ing on which steamer the citizen of 
South Carolina should sail on his re- 
turn home. It is a question of service 
and the value of the service in either 
case, and the name of the candidate 
for president for which he voted is 
of no more consequence in the one 
case than in the other. 
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The American citizen is beginning to 
learn that he knows little about the 
government of the city in which he 
lives and that the men for whom he 
votes know sometimes less than he, 
and when he gets beyond the period 
of apathy through which he is pass- 
ing and learns that Intelligent objec- 
tion to incompetence and demand for 
good service from his servants, the mu- 
nicipal officials, does not put him in 
the class of objectionable ~ kickers,” 
which is so obnoxious to him, he will 
demand the same business-like devo- 
tion to duty which he now demands 
from the men to whom he intrusts his 
own business interests. 

He will find in Germany and to a 
certain extent in England systems of 
selection of experts for expert service 
which he can modify to suit American 
citizens. And when he studies. the 
English developments he will find that 
the higher quality of service there 
found is also in large part the result 
of the demand of the individual for 
good service, expressed whenever the 
official or the system of which he is 
a part fails to attain the highest ideals. 

The American citizen will find suffi- 
cient exercise of his desire to vote in 
the selection of the council, the board 
of directors of his corporation, who 
can be instructed by and vote regard- 
ing the work he wants done and the 
general policy of the administration, 
but where the details of the carrying 
out of that policy are concerned he 
will demand servants made expert by 
training and practical experience and 
kept in the service by reason of suffi- 
ciency, and not excess, of salary and 
by permanence of employment. 

The improvement will begin when 
these facts are recognized. The be- 
ginning is delayed because the election 
of mayor or councilman (or engineer 
or controller in too many cities), is 
supposed by some occult transforma- 
tion to give him all the training and 
ability necessary for expert service 
in the office, no matter how poor a 
lawyer or saloonkeeper or contractor or 
reporter he may have been in the past. 

The spread of the commission plan 
will have one good effect, that of weak- 
ening if not breaking down entirely the 
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party lines, and it will familiarize 
many with the method of selecting 
the mayor through the board rather 
than by direct vote of the stockholders, 
(or citizens). It is to be hoped that 


the failures of some of the applica- 
tions of the plan which are already 
foreshadowed will not cause a complete 
reaction to the old political methods. 
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How to Apply Waterproofing Composition te 


Concrete. 

In the “Hand Book for Cement Users,” 
on page 206, the 4th paragraph, it tells 
the process of waterproofing used by U. S. 
government engineers. Now I don’t ex- 
actly understand how to fix up the water- 
proofing. I fixed up the lye, alum and 
water all right, but how to add the cement 
I do not understand; that is, how much. 
It says “to one part of which is added 10 
pounds of cement.” How much is one part 
of the solution already formed? And 
would that not make a very stiff and com- 
pact mixture? And how is it applied? 

K., E. Reno, Okla. 

The word “part” referred to above is a 
misprint for “pint.” Enough water should 
be added to produce a solution readily ap- 
plied with a brush. About a quart of 
water, or perhaps a little less, for- each 
pound of cement will be found sufficient. 
One workman who has used the process 
mixes the water and the cement first and 
then thoroughly stirs in the pint of water- 
proofing composition. Keep the paint 
thoroughly stirred or the cement will set- 
tle and the application will not be uni- 
form. 





Cost of Making Cement. 

Can you advise me whether the com- 
bination of limestone and cement rock has 
any advantage in cost of manufacture over 
the combination of limestone and clay or 
shale, and if so, about how much? 

W. S. M., New York City. 

It is generally understood that the com- 
bination of limestone and cement rock has 
some advantage in respect to cost over 
that of limestone and clay or shale in 
making cement, but the amount of differ- 
ence will be estimated differently, accord- 
ing to the experience of the estimator. 
Some will put the difference at 25 cents 
a barrel, others much less. Differences 
in other conditions greatly affect the esti- 
mates. Eckel’s “Cements, Limes and 
Plasters” ($6), gives full descriptions of 
the methods of manufacture and some in- 
dications of the differences in cost. He 
also has a book on “The Portland Cement 
Industry from the Financial Standpoint” 


($2) which will be found interesting in 


this connection, 





Books on Portland Cement Companies and 
Plants. 

What books have been published dealing 
with the financing, design, construction and 
operation of a Portland cement mill? 

H. D. O., Stephentown, N. Y. 

The American books on the subject are 
by E. C. Eckel. They are “The Portland 
Cement Industry from a Financial Stand- 
point” ($2), published in 1908 and re- 
viewed in MUNICIPAL ENGINEERING, vol. 
xxxvi, p. 259; and “Cements, Limes and 
Plasters” ($6), published in 1906 and re- 
viewed in vol. xxx, p. 231. Redgrave’s 
“Caleareous Cements” ($3), is an Eng- 
lish book having some chapters on the 
manufacture of. cement, reviewed in vol. 
xxx, p. 59. 

Naske’s “Die Portland Cement Fabrika- 
tion” (18.50 marks), is an excellent book 
on the technical manufacture of cement, 
kept up to date by the issue of new edi- 
tions, the latest being reviewed in vol. 
xxxvi, p. 190.’ Another German book is 
Timm’s ‘“Waermetechnische Grundlagen 
von Drehoefen und Kohlenstaubfuerung” 
(4 marks), reviewed in vol, xxxv, p. 191. 





Information About Reinforced Concrete 
Bridges. 

Please give me information about rein- 

forced concerte bridges and their cost. 

B. F. G., Lewistown, Pa. 
The following are some of the books de- 
voted wholly or in part to reinforced con- 
crete bridges: Tyrrell’s “Concrete 
Bridges and Structures” ($2.50); Tur- 
neaure’s “Principles of Reinforced Con- 
crete Construction,” ($3); Taylor and 
Thompson’s “Concrete, Plain and Rein- 
forced” ($5), has one chapter on arches; 
Gillette and Hill’s “Concrete Construction 
Methods and Cost” ($5); Buel and Hill’s 
“Reinforced Concrete” ($5); Ketchum’s 
‘Design of Highway Bridges” ($4); 
Mensch’s “Reinforced Concrete Pocket 
Book” ($10); Reid’s “Concrete and Rein- 
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forced Concrete Construction” ($5); Reu- 
terdahl’s “Theory and Design of Rein- 
forced Concrete Arches” ($2); Heiden- 
reich’s “Engineers’ Pocketbook of Rein- 
forced Concrete” ($3); Gillette’s “Hand- 
book of Cost Data” ($4); Marsh’s “Con- 
crete” ($3). 

MUNICIPAL ENGINEERING has many ar- 
ticles of value upon this subject. Among 
those in vol. xxxvi, the last volume, the 
following may be mentioned: “Cost of 
Concrete Bridges,” pp. 154 and 172; “Con- 
erete Bridge Specifications,” p. 227; “A 
Comparison of Bridge Waterways,” p. 92; 
“Dimensions of Concrete Arch,” p. 246. 
On p. 111 will be found a long list of 
previous articles upon the subject of re- 
inforced concrete bridges, arches and 
bridge floors. 





Concrete and Brick Sewers. 


If you have an article on concrete sew- 
ers as against brick sewers in your recent 
issues, please refer me to it. 

A. J. G., Metropolis, Ill. 

In vol. xxxvi, p. 108, is an article on the 
durability of concrete sewers. On page 
379 is one on concrete and vitrified pipe 
for sewers, and in vol, xxxvii, p. 34, is a 
list of earlier articles giving experience of 
many with concrete sewers. There may 
be added to this list one on “Concrete 
Sewer Pipe for Denver, Col.,” in vol. 
xxxvii, p. 203, and one on p. 112 on “The 
Destruction of Concrete by Alkali.” 





Books on Concentration of Iron Ores. 


Can you furnish us a work on the dry 
concentration of iron ore, i. e., by drying 
or roasting, crushing, screening and re- 
moving the dust, clay, etc., by fan blast. 
Kindly give us name of paper published in 
the interest of iron mining. 

Cc. M. M., Wappapello, Mo. 

Can any of our readers refer us to the 
book desired? The following books have 
each one or more chapters devoted to the 
subject of iron ores in more or less detail, 
but probably none of them give full de- 
tail as to the particular method referred 
to: Richard’s “Ore Dressing” ($10); 
Kunhardt’s “Ore Dressing, Foreign Meth- 
ods’’ ($1.50) ; Davies’s “Earthy and Other 
Minerals and Mining” ($5); Kendall’s 
“Tron Ores of Great Britain and Ireland ;” 
Turner’s “Metallurgy of Iron” ($4.50); 
Thurston’s “Materials of Engineering, 
Part II, Iron and Steel” ($3.50); Spon’s 
“Dictionary of Engineering” ($15, parts 
40 to 80 cents each); Roberts-Austen’s 
“Introduction to the Study of Metallurgy” 
($5.50). 

The writer knows of no periodical de- 
voted exclusively to iron mining. The 
“Engineering and Mining Journal” ($5 a 
year) is a standard publication covering 
the whole mining field. 





Information About the Septic Tank. 


Our city is contemplating putting in a 
partial sewer system, supplemented by the 
septic tank. Please give me what infor- 


mation you can on this subject. If you 
have back numbers that describe in detail 
the construction of the septic tank, dis- 
posal of the outflow, quantity of water re- 
quired per house or per capita, what part 
of the septic tank is patented, and if you 
have books on this subject that are re- 
liable mention them. 

O. E. H., City Engineer, 

—, Cal. 

The American book giving most detail 
concerning sewage disposal plants, includ- 
ing a statement of all the American pat- 
ents on processes and apparatus, is Ven- 
able’s “Methods and Devices for Bacterial 
Treatment of Sewage” ($3). The system 
most fully described combines the septic 
tank treatment with a subsequent filtra- 
tion. Other books treating more or less 
fully the subject, all English but the last 
three, are the following: 

Dibdin’s “Purification of Sewage and 
Water” ($6.50) is perhaps the most satis- 
factory statement of English practice. 
Barwise‘s “Purification of Sewage” ($3.50) 
covers briefly the whole field and gives the 
septic tank like consideration. The sec- 
ond volume of Moore and Silcock’s “San- 
itary Engineering” (2 vols. $14) gives the 
most detailed descriptions of existing 
plants. Dunbar and Calvert's “Principles 
of Sewage Treatment” ($4.50) devotes 
nearly half its space to tank treatment 
of sewage. Raikes’s “Design, Construc- 
tion and Maintenance of Sewage Disposal 
Works” ($4) has a short chapter on the 
treatment of sewage in tanks. Cosgrove’s 
“Sewage Purification and Disposal” gives 
some details of construction, particularly 
applicable to small tanks. Gerhard’s 
“Sanitation, Water Supply and Sewage 
Disposal of Country Houses” ($2) also 
has many details for small plants for 
single houses or small collections of houses. 

Lists of articles in MUNICIPAL ENGINEER- 
ING on the septic tank, which cover fully 
American practice, will be found in vol. 
xxxvi, p. 241, vol. xxxiii, p. 249, and vol. 
xxxi, p. 280. More recent articles are 
“Methods of Sewage Disposal,” vol. xxxvi, 
p. 362; “Cost of Disposal Plant,” vol. 
xxxvii, p. 106. 


, 





Books on Sewage Disposal. 

Kindly send me names of books on the 
subject of sewage disposal works and 
oblige. W. S. C., Billings, Mont. 

Descriptive lists will be found in Mun- 
ICIPAL ENGINEERING, vol. xxxiii, p. 175, 
and vol. xxxv, p. 245. See also the article 
giving “Information About the Septic 
Tank” just preceding in this department. 
The following additional books may be 
named: Baker’s “British Sewage Works” 
($2); Vernon-Harcourt’s “Sanitary Engi- 
neering with Respect to Water Supply and 
Sewage Disposal” ($4.50) ; Rideal’s “Sew- 
age” ($3.50). 





What is the Zero of Elevations on the Earth. 


I am desirous of learning the following, 
and would esteem it a favor if you would 
express your opinion in regard to same 
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through the department of the 


magazine: 

First. What is the elevation of the 
North Pole, also South Pole. Second. 
What, if any, is the difference between sea 
level at New York and San Francisco? 

MONTANA SUBSCRIBER. 

1 If Cook and Peary have actually 
reached the North Pole we must accept 
their information that the elevation of 
that point on the earth’s surface is zero. 
As no one has yet reached the South Pole 
we have no information as to its elevation 
except Lt. Shackleton’s statement that it is 
probably located on a plateau $8,000 to 10,- 
000 feet above the sea level. 

2. Theoretically there should be no dif- 
ference in the elevation of true mean sea 
level at New York and at San Francisco, 
and if there were no motion of the sea this 
would be true. The earth is theoretically 
a spheroid, but practically it differs some- 
what from a symmetrical figure and each 
measurement of an arc of latitude or 
longitude gives data for a new computa- 
tion of the form of the spheroid. 

Were the entire surface of the earth 
fluid, like the sea, the mean elevation of 
the surface of the sea would be the sur- 
face of the spheroid and this would be 
everywhere the zero of elevation. The in- 
terposition of continents and the action of 
the tides and winds produce irregular mo- 
tions in the surface of the sea, which 
cause variations in level, possibly sufficient 
in points so far removed as New 


question 


to show 
York and San Francisco, or so close as 
the two ends of the Panama Canal, were 
there methods adequate to measure the 
difference. The actual elevation of the 
surface of the sea at any place is, how- 
ever, something which varies from minute 
to minute, so that it is necessary to as- 
sume that the true sea level at that 
point is at a point.somewhere between the 
extremes of elevation of the sea surface. 
Mean tide is the term applied and one of 
the important series of observations at 
each sea port is that by which the e'eva- 
tion of mean tide is determined. Evident- 
ly a long series of observations is neces- 
sary to cover all possible if not all ordi- 
nary conditions, and so the elevation of 
mean tide computed at any time may be 
slightly changed at any future time. Were 
there no constant local conditions to pro- 
constant difference, and were it 
possible to determine mean tide exactly, 
there should be no difference in elevation 
between mean tide at different points on 
the sea coast. The zero of elevation in al- 
most every instance is so much more ac- 
curately obtained from mean tide than by 
any other method of leve'ing that the near- 
est point for which any long-continued ob- 
servations for mean tide have been made 
is taken as the zero point from which to 
earry lines of levels or on which to check 
them. 

The North Pole: being defined as the 
point at which the northern semi-axis of 
the spheroid pierces the surface of the 
earth it is evident that as the surface of 


duce a 


the earth at that point is sea, the eleva- 
tion of the North Pole is zero, within the 
limits of variation, some of whose causes 
have been suggested. 

Our lines of precise levels, as well as 
trigonometric levels, are carried from sea- 
level to sea-level, due corrections being 
made for curvature of the spheroid, which 
corrections are not exact because we do 
not know the exact shape of the spheroid. 

Were the sea not in constant motion the 
sea level would locate a surface on which 
the attraction of gravitation is everywhere 
the same. This surface is sometimes de- 
fined as the zero of elevation. The mean 
tide determinations may differ from this 
surface on account of local conditions, but 
ordinarily by amounts too small to be de- 
termined by any of our methods of opera- 
tion, as above stated. 

For all practical purposes, therefore, and 
at practically all points on the coasts of 
the seas, well determined mean tide eleva- 
tions may be assumed as zero elevations 
within the narrow limits of error of ob- 
servations. 

Specifications for Bituminous Macadam 

Pavements. 

Could you tell us where to obtain copies 
of the various specifications under which 
tar macadam work has been done in this 
country. We would like these as far 
back as ten years ago if possible, although 
we are more interested in the specifications 
of the last three to five years. 

’. B., St. Louis, Mo. 

The best collection of specifications for 
the various kinds of bituminous macadam 
pavements will be found in the volumes 
of MUNICIPAL ENGINEERING. The distinc- 
tion between true bituminous macadam 
pavements and pavements whose surfaces 
are treated with bituminous materials is 
sometimes hard to draw, as there are 
varieties running all the way from bitu- 
lithic at the one end to the road oiled for 
dust abatement at the other. The fol- 
lowing articles in MUNICIPAL ENGINEER- 
ING treat mainly of the bituminous ma- 
cadam varieties, some of them giving de- 
scriptions which are general specifications 
for the construction and others giving the 
construction specifications in detail: 

In vol. xxxvii: “The Cost of Adapting 
Macadam Roads to Automobile Traffic,” 
p. 143; “Automobile-Proof Roads,” p. 
201; “Some Considerations of the Neces- 
sary Changes in Construction to Adapt 
Macadam Roads for the New Traffic,” p. 
109; “Materials for Tarring Macadam 
Roads,” p. 18. 

In vol. xxxvi: “Experiments on Bitu- 
minized Macadam Pavements,” p. 358; 
“Tar for Macadam Roads from Small Gas 
Plants,” p. 370; “Liquid Asphalt ffor 
Treating Macadam Roads,” giving the 
New Jersey specifications, p. 396; “Road 
Preservation with Tarvia,”’ p. 400. 

Vol. xxxv: “Technolithic Pavement,” 
p. 125; “The Mineral Rubber Pavement.” 
p. 372; “Asphaltic Country Roads,” p. 
386. 
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Vol. xxxiv: “Device for Making Bitum- 
inous Macadam Mixtures,” p. 33; “Ken- 
tucky Rock Asphalt Macadam,” p. 268; 
“Experiments with Tar and Oil on the 
Highways of Rhode Island,” p. 283; “Ma- 
terials for Tarring Macadam Roads,” p. 
355. 

Lists of articles appearing prior to the 
above will be found in vol. xxv, p. 246, vol. 
xxiv, p. 360, and vol. xxxii, p. 242, the last 
named giving references to articles con- 
taining specifications for the earlier forms 
of tar macadam pavements, in Hamilton, 
Ont., for example, and for the bitulithic 
pavement. 

English practice is detailed in a paper 
before the Institute of Sanitary Engineers 
by Thos. B. Simmons on “Road Construc- 
tion to Minimise the Dust Nuisance’’; in 
a report by Harold A. Hosking on “Road 
Resurfacing Experiments in Cornwall” 
and in many other reports and papers, 
some of which will be found in The Sur- 
veyor and Municipal and County Engineer, 
published in London. There were several 
detailed papers on this subject by Amer- 
ican and foreign engineers before the In- 
ternational Road Congress held in Paris 
last year. 

In Ryves’s “The King’s Highway” will 
be found specifications for bituminous ma- 
cadam according to English practice. 

There were several papers going into 
detail of specifications for various kinds 
of bituminous pavements before the road 
congress held in August in connection with 
the Seattle Exposition. There was an ex- 
cellent detailed discussion of the subject, 
led by Arthur H. Blanchard, at the last 
annual convention of the American Society 
of Civil Engineers. 

Specifications under which bitulithic and 
other bituminous macadam pavements 
have been laid can be obtained from the 
proper city officials of such cities as Knox- 
ville, Tenn., Indianapolis, Ind., Moline, IIl., 
Mankato, Minn., the Lincoln Park Com- 
missioners of Chicago, IIl., etc. 

Warren Brothers Company, 59 Temple 
st., Boston, Mass., the Barrett Manufactur- 
ing Co., with offices in all the large cities, 
the road oil department of the Standard 
Oil Co., 26 Broadway, New York, F. J. 
Lewis Mfg. Co., 1160 8. Robey st., Chi- 
cago, Ill, National Bitumen Co., Indian- 
apolis, Ind., Standard Asphalt and Rubber 
Co., 205 LaSalle st., Chicago, Ill., General 
Asphalt Products Supply Agency, 59 Pearl 
st., New York, American Asphaltum and 
Rubber Co., 600 Harvester Bldg., Chicago, 
Ill, The Texas Co., Dept. A2, New York 
City, The Indian Refining Co., 115 Broad- 
way, New York, and Cincinnati, O., The 
Globe Asphalt Co., 405 Blackwell Bidg., 
Pittsburg, Pa., al supply materials for 
bituminous pavements and some of them 
construct pavements as well, and many, if 
not all of them, can supply specifications 
for the use of their materials. 

In this issue of MUNICIPAL ENGINEERING 
will be found two sets of specifications. 


Use of Asphalts of Various Kinds in Pave- 
ments. 

Can you give me any information about 
the use of asphalt of various kinds as 
compared with the use of Trinidad asphalt 
in pavements, especially in the states of 
the middle west? 

Cc. N. G., Norman, Okla. 

There is no record which will give this 
information with any accuracy. For the 
entire United States perhaps a comparison 
of the domestic productions will give some 
idea, since paving is the use which de- 
mands the most asphalt, and the differ- 
ence in proportions of the two classes of 
asphalt used in other ways is not large. 

The following figures are taken from the 
annual volume on “Mineral Resources of 
the United States,” issued by the U. S. 
Geological Survey: 

1904: 
Domestic production in tons: 


Bituminous rock 
Oil asphalt 
All other kinds 


1905: 
Domestic production in tons: 
Bituminous rock 
Oil asphalt 
Gilsonite 
MEE GET BES. 5 cc occcces 


100,597 
Of the importations 67,282 tons were 


from Trinidad lake and land. 
1906: 
Domestic production in tons: 

Bituminous rock 
Oil asphalt 
Gum 
Gilsonite and 
All other kinds 


elaterite... 


100,818 


d 
Bituminous limestone..... 5,086 


120,082 
77,194 tons were 


Total ... 
Of the importations 
from Trinidad. 
1907: 
Domestic praduction In tons: 
Bituminous rock 
Oil asphalt 
Gilsonite 


Maltha 
All other kinds 
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Foreign importation in tons: 
Crude 
Dried 
Bituminous limestone 


142,494 
13,535 
4,925 
160,954 
Of the importations tons 
from Trinidad. 
Advance reports for 1908 show in tons: 
Bituminous rock 
Oil asphalt 
Gilsonite 
Maltha 


101,885 were 


Total including all other 
85,382 
Foreign importation in tons: 
151,674 
Of the importations tons 
from Trinidad. 

There is a notable increase in the pro- 
duction of oil asphalts which is paralleled 
by an almost proportional increase in the 
importations of Trinidad asphalt. This 
increase is all in lake asphalt, for there is 
a material decrease in the amount of 
land asphalt imported. 

That in the country east of the Mis- 
sissippi river, and perhaps in all that 
east of the Missouri river, the proportion 
of foreign asphalts to domestic asphalts 
used in pavements is fairly uniform, is a 
general impression. The states west un- 
doubtedly use a preponderance of domestic 
asphalt. With allowance for this and for 
the use of a part of the paving asphalts 
named in other ways, a rough comparison 
can be made, which indicates that the pro- 
portion of Trinidad asphalt used in pave- 
ments is gradually diminishing, and while 
it may have been 40 per cent, of the total 
asphalt used in pavements in 1904 it was 
scarcely 30 per cent. in 1907. 

If our readers have any data which will 
add to the definiteness of this estimate, 
they are requested to communicate with 
this department, 


98,098 were 


Machine for Cutting Asphalt Pavement. 
Could you give us any particulars as 
to where the machine whose description is 
enclosed is made or as to whom I could 
write to find out further particulars about 
it? D. R., Chicago, Il. 
The machine referred to is probably the 
machine patented by John Gammie, of 
New York City on Aug. 1, 1905, patent 
No: 795,905, under the title “Means for 
Removing Asphalt Paving.” Another 
patent with the same title was issued to 
the same man Aug. 14, 1906, No. 828,734. 
Other patents on the same subject are 
of an asphalt cutting machine by Henry 
Schumacher, Buffalo, N. Y., No. 786,522, 
April 4, 1905; an asphalt cutting mechan- 
ism by John C. Mertens, Chicago, IIll., as- 
signor of one-half to Joseph Hanreddy, of 
Chicago, No. 832,919, Oct. 9, 1906; an 
asphalt ripper patented by Arthur King, of 
Chicago, Feb. 11, 1908, patent No. 878,638 ; 
a process of removing asphalt pavement, 
patented by Wm. E. Kerns, Fox Chase, 
Pa., assignor to the Barber Asphalt Pav- 
ing Co. of Philadelphia, and the patent 


drawings show the machine used in the 
process, patent No. 910,922, issued Jan. 26, 
1909; and a pavement cutter patented by 
Daniel E. Wiseman, San Francisco, Cal., 
and Fred F. Hedden, Chicago, Ill., on July 
20, 1909, patent No. 928,488. 





Power of Council to Order Construction of 
Sidewalks. 

In re sidewalks, pleased inform me 
whether a city council has unlimited power 
to order construction of walks, charging 
expense on abutting lots, or to order walks 
to be laid on one side of the street only, 
when no petition for walks has issued. 

T. M. M., Kissimmee, Fla. 

This question must be answered by one 
familiar with the statutes of Florida, and 
in particular the charter of Kissimmee. 
Practice varies much in this respect. In 
Indiana the board of public works in the 
larger cities and the city council in smaller 
cities has the rights mentioned, subject to 
the right of a majority of the resident 
property owners to remonstrate against 
the improvement as a whole and to select 
the material for the improvement. Most 
city councils have similar rights, but the 
procedure prescribed varies greatly in dif- 
ferent states. An attorney familiar with 
Kissimmee and Florida conditions should 
be consulted as to the exact rights of the 
council and of the property owners, and as 
to the proper methods of procedure of 
either under the Florida laws. 





Establishing Grades for Streets, Sidewalks 
and Curbs. 

To the list of books giving information 
on the above subject which was published 
in the September number, vol. xxxvii, p. 
181, should be added McCullough’s “Engi- 
neering Work in Towns and Cities’ ($3), 
which was inadvertently omitted. It has 
much good material to aid in the design of 
street pavements. 





What Is Amesite? 
What is amesite, and what is the method 
of laying it as applied to country roads? 
E. L. Z., New York City. 
Can any of our readers give us details 
of this new road treatment? Bids have 
been received for the construction of roads 
with this material in New Jersey, but in- 
quiry has not yet brought specifications or 
information about it to this office. 





Is There a Magazine Devoted to Surveying. 

Could you tell me of a magazine de- 
voted entirely or party to surveying? 

Cc. L., Park City, Utah. 

A Kansas county surveyor began. the 
publication of such a magazine some years 
ago, but its patronage seems to have been 
insufficient to sustain it. MUNICIPAL EN- 
GINEERING devotes a share of its space to 
this subject, and the Question Department 
is always open to its subscribers who wish 
to ask questions upon this as well as any 
other municipal subject if they wish to 
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know anything which is not given in the 
current numbers. 





Cities Owning Water and Light Piants. 

Can you furnish me with a list of ten or 
twelve cities from 30,000 to 40,000 popula- 
tion which own and operate their own 
electric light and water plants? Perhaps 
there are some back numbers of MUNICI- 
PAL ENGINEERING containing articles on 
this subject that would be of interest. 

M. O. 8S., Chicago, Ill. 

The following cities of about the popula- 
tions named are reported to own both elec- 
tric light and water plants. Cities of this 
size apparently find it most satisfactory 
to operate the plants independently. Ina 
few, notably all the Illinois cities, the 
electric light plant is for street lighting 
only. 

Hamilton, O., water gas and electric 
light plants are operated separately. 

Aurora, Ill., operates municipal water 
and street lighting plants. 

Kalamazoo, Mich., operates independ- 
ently its water plant and electric street 
lighting plant. 

Fort Worth, Tex. 

Bay City, Mich., operates water and 
light plants independently. : 

Jacksonville, Fla., operates its electric 
light and water plants independently un- 
der the management of the same board. 

Taunton, Mass., operates municipal wa- 
ter and electric light, plants. 

Springfield, Ill., operates municipal wa- 
ter and street lighting plants. 

Tacoma, Wash. 

Galveston, Tex. 

Wheeling, W. Va. 

Holyoke, Mass., operates municipal wa- 
ter, gas and electric light plants. 

In vol. xxxvi, p. 315, and vol. xxxv, p. 
35, will be found lists of articles on the 
subjects of municipal water and light 
plants. The annual reports of the Massa- 
chusetts Board of Gas and Electric Light 
Commissioners, the New York Commission 
of Gas and Electricity, and the Wisconsin 
Railroad Commission, will give much valu- 
able information. 





Water Works, Water Supply and Filtration. 


As we look through MUNICIPAL ENGI- 
NEERING in the news about contemplated 
work under the heading of water works, 
we notice towns contemplating water 
works and towns contemplating municipal 
water works systems. When you say mu- 
nicipal, do you mean a filtration plant, or 
only when you say filtration or filter as re- 
ferred to at several cities? Water works, 
I suppose, means water supply without 
first filtering same. If convenient for you, 
I believe many in business who read your 
magazine would be glad to know if you 
mean water works or filtering plants. It 
would help to know to whom to write. 

G. G., Red Wing, Minn. 


Strictly speaking, the term water supply 
is applied to the water supplied to the 
city, and water works is the term applied 
to the means by which the water is sup- 
plied. The terms are often used without 
distinction, however, especially in the news 
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columns, where nice distinctions of terms 
are not always carefully made. In the de- 
partment of “Improvement and Contract- 
ing News” in MUNICIPAL ENGINEERING, all 
the information available is given. In case 
water works is the term used, the plant 
may be a municipal plant, that is, owned 
or proposed to be built by the city, town 
or village, or it may be of private owner- 
ship. In case the term municipal water 
works is used, the plant is owned or pro- 
posed by the municipality. In any case 
the mayor or the city clerk can give infor- 
mation about the plant or the project. If 
it is in charge of some particular person 
whose name is known, the name is given. 

Filtration is a method of purifying the 
water supply to prepare it for distribution 
through the water works, the filtration 
plant being a part of the water works 
plant. Water supplies under both private 
and public ownership are filtered, and the 
private ownership may be for service to 
the public at large or for private service, 
so that there is no necessary connection 
between the terms municipal and filtration. 

Thus, Columbus, Ohio, owns its water 
supply, and softens and filters it, and then 
supplies the water to its citizens through 
its water works pumping and distribution 
systems. In Indianapolis, Ind., the supply 
is also filtered, but the water works sys- 
tem, both supply and distribution, is owned 
by the Indianapolis Water Company, a 
private corporation. The city of Chicago, 
Ill., owns its entire water system, which is 
not filtered. The water supply of Peoria, 
Ill., and the distribution system are owned 
by the Peoria Water Company, a private 
corporation, and the supply is not filtered. 
The C., B. & Q. railroad owns a number of 
private water plants, used only for the 
supply of its own engines, shops or em- 
ployes. Some of the supplies are filtered 
and some of them are not. These plants 
are larger than some water works for 
supply of the public, and they require as 
much attention and as many supplies, but 
they are in both ownership and service 
strictly private institutions. 





Water Waste. 


I notice an article in the September issue 
of MUNICIPAL ENGINEERING. on the 
benefit of meters in the water sys- 
tem in the District of Columbia, and the 
article makes mention of the use of a 
pitometer for detecting main leaks. Kind- 
ly advise me what a pitometer is, how 
used, etc. GC WwW. x, ae 

—— , a. 


Measuring 


The pitometer is an arrangement of Pitot 
tubes with a recording device to produce a 
continuous record of flow of water in pipes. 
The tubes are inserted in the pipes through 
special connections and the records show 
by the amount of flow when there should 
me no draft, what amount is wasted 
through leaks and open connections. By 
districting a city and working down in de- 
tail the sections showing great waste, the 
location of leaks and excessive use of 
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water may finally be located. A large 
system may be able to save large amounts 
of water by means of an expert examina- 
tion of its system with the apparatus. 
There other waste water detectors 

plant can probably produce 
result by a careful inspection 
plumbing and the use of the 
aquaphone for serious leaks in the water 
mains. A full description of the method 
in use by one water works superintendent, 
B. L. Williams, Jr., of West Orange, N. J., 
will be found in MUNICIPAL ENGINEERING, 
vol. xxxvi, p. 319. 


are 
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Valuable Data Regarding Water Supplies. 


As the question is up here of the im- 
provement of the water works system to a 
arge extent, we wish to secure some infor- 
mation as to the water supply and method 
of distribution of other cities similarly 
situated. 

Will you kindly furnish us at your earli- 
est convenience a brief statement as to 
such systems? The following questions 
may serve as suggestions. 

From what source is the water supply 
secured—wells, river, lake or other? 

What is the average daily rate of 
sumption of water? 

What is the daily 
the plant? 

Is there an artificial reservoir, and if so, 
of what capacity and of what material 
constructed ? 

Is there a filtration system, and if so, of 
what kind? 

Of what diameters are the water mains 
by which the supply is distributed to the 
city? 

Has the fire department steam engines, 
or is the dependence on the hydrant pres- 
sure? 

How many years has the present water 
pumping apparatus been in use? 

Is the plant the property of the city or 
owned by a private company? 

THB PANTAGRAPH, Bloomington, Ill. 


con- 


pumping capacity of 


Out of the mass of information on this 
subject which is at hand, the following has 
selected, mainly regarding cities of 
25,000 to 50,000 population, to show the 
variations in answers to the questions 
asked as gathered from the data regarding 
cities of this size. 

Birmingham, Ala., obtains its supply 
from a river about 8 miles southeast of the 
center, with a supplementary 
supply from a creek nearly the same dis- 
tance northeast. Its average daily con- 
sumption is 5,028,900 gallons, and it is 
served by 6 pumps of a combined capacity 
of 38,000,000 gallons a day. Four of these 
pumps deliver water to reservoir from 
which the flow is by gravity, and two pump 
directly into the mains. Besides the dams 
on the river and creek, with storage ca- 
pacity of over 200,000,000 gallons, the 
reservoir for storage and settling has a 
capacity in its two parts of 149,500,000 
gallons. Each of the supplies is filtered, 
one through 30 mechanical filter units each 
of 600,000 gallons capacity, and the other 
through 10 units each of 500,000 gallons 
capacity. The supply main from the reser- 
voir is 30 imches in diameter, and that 
from the supplementary pumping station is 


been 


business 
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20 inches. The city has 6 steam fire en- 
gines in service. The pumping engines of 
the water works have been added from 
time to time as the plant has grown, the 
oldest being 21 years old and the newest 
one year, all being ready for use on de- 
mand. The plant is owned by the Bir- 
mingham Water Works Company. 

Jacksonville, Fla., obtains its supply 
from 8 artesian wells which discharge into 
the pump well, a small storage reservoir, 
or aerating basins, as desired. The aver- 
age daily consumption is 2,956,200 gallons, 
which is served by 3 pumps of combined 
capacity of 11,500,000 gallons a day, all in 
good condition. The various basins, wells, 
reservoir and elevated equalizing tank 
have combined storage capacity of 3,210,- 
000 gallons. All but the steel tank are 
in excavation lined with brick or concrete. 
The pipes from the pump to the distribu- 
tion system are 12, 14, 16 and 20 inches in 
diameter. The city has two fire engines in 
service and owns the water works plant. 

Pensacola, Fla., is supplied by 12 driven 
wells about 135 feet deep, 6-inch casings 
and 4-inch points. The average daily con- 
sumption is about 500,000 gallons, and it 
is supplied by 2 pumps with combined ca- 
pacity of 4,000,000 gallons a day, used al- 
ternately. Two covered aerating reser- 
voirs of brick cemented on inside and two 
steel standpipes have a combined storage 
capacity of 903,750 gallons. The service 
from the pumps to the distributing pipes 
is by a 14-inch main, which is considered 
inadequate. The city has one old fire en- 
gine in reserve which may not be able to 
give much service. In case of necessity 
the L. & N. railroad can supply water 
through a connection with its fire main 
system, using salt water. The plant is 
owned by the Pensacola Water Co. 

Tampa, Fla., is supplied by a spring and 
13 10-inch flowing wells, aided by air-lift 
when draft is heavy. The daily consump- 
tion is 1,700,000 gallons, supplied by 2 
pumps in new station and 3 reserve pumps 
in old station, with combined capacity of 
12,000,000 gallons a day, two-thirds of 
which is in the new station. An elevated 
steel tank with a capacity of 110,000 gal- 
lons is the only storage. The service to 
the system of distributing pipes is through 
a short 16-inch main. The city has 3 fire 
engines in service. The pumps in the new 
water works station are 3 and 6 years old, 
the old pumps 19 years. The plant is 
owned by the Tampa Water Works Com- 
pany. 

Macon, Ga., gets its supply from a river, 
using an average of 3,373,160 gallons a 
day. Two pumps, each 5,000,000 gallons 
capacity, lift the water to the filters, and 
two others of 5,000,000 and 6,000,000 gal- 
lons capacity, with a third priming pump, 
supply the distribution system. The pump 
well has 50,000 gallons capacity, and there 
is a 2,000,000 gallon distributing reservoir 
and an 875,000 gallon steel standpipe. The 
filters are of the mechanical type. The 
pumps supply the distribution system 
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through about 4 miles of 20-inch pipe. The 
city has 4 steam fire engines in service 
and 1 in reserve. The water works pumps 
are 6 and 11 years old. The plant is 
owned by the Macon Gas Light and Water 
Company. 

Peoria, Ill., population about 70,000, is 
supplied from 7 wells and their auxiliaries, 
the large wells being some 50 feet deep, 
with tubes sunk in the bottom 5 to 20 feet 
deeper. The daily consumption is 6,806,- 
000 gallons, supplied by 3 pumps in the 
main station and one in a reserve station, 
with combined capacity of 26,600,000 gal- 
lons a day. The reservoir, of 18,000,000 
gallons capacity, is of earth with concrete 
core wall where above the original ground 
surface. The 2 supply mains from the 
pumping station and reservoir to the dis- 
tribution are 20 and 80 inches diameter. 
The city has 2 fire engines in service and 
one in reserve. The pumps in the main 
station of the water works are 7 years old 
and the reserve station is new. The plant 
is owned by the Peoria Water Works Com- 
pany. 

Rockford, Ill., is supplied by 11 8-inch 
artesian wells 400 to 2,000 feet deep, dis- 
charging into a shaft under the pumping 
station. The average daily consumption is 
3,555,000 gallons, which is lifted from the 
shaft to the reservoir by 3 pumps with 
5,000,000 capacity each, and from the 
reservoir to the distribution by 4 pumps 
with a combined capacity of 21,000,000 
gallons a day. The reservoir is largely in 
excavation, with concrete walls, faced with 
brick on outside above ground surface, 
and with reinforced concrete roof, ca- 
pacity 1,250,000 gallons. Distribution sys- 
tem is served by 4 short mains from pump- 
ing station, 12, two 16 and 20 inches diam- 
eter. The city has 4 steam fire engines 
and 1 gasoline automobile engine. The 
water works pumps are from 2 to 34 years 
old. The city owns the plant. 

Springfield, Ill., pumps its supply from 
a river, using infiltration galleries to some 
extent, and has a new dam giving in- 
creased head on them. The daily con- 
sumption is 4,738,000 gallons, which is 
supplied by 2 pumps with total capacity of 
12,000,000 gallons, with a reserve pump of 
3,000,000 gallons capacity in old pumping 
station. A 4,000,000 gallon reservoir, earth 
embankments, is not used. The supply 
mains from pump to distribution system 
are 15 and 24 inches diameters, each 2 
miles long, and are considered insufficient. 
The city has 3 fire engines in service and 
one in reserve. The water works pumping 
engines are from 11 to 33 years old. The 
city owns the plant. 

Anderson, Ind., obtains its supply from 
White river. The daily consumption of 
5,000,000 gallons is supplied by 2 pumps of 
8,000,000 gallons capacity pumping to the 
filters, and 2 of 6,000,000 gallons pumping 
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to distribution. Mechanical filters are in 
use. The mains supplying water to the 
distribution system are 16 and 20 inches 
in diameter. The city has no steam fire 
engines and owns the water works plant. 

Fort Wayne, Ind., obtains its supply 
from wells or filter galleries by pumping. 
Its daily average consumption is 5,131,833 
gallons. The supply mains are 20 and 24 
inches in diamter and the city owns the 
plant. The city has 7 steam fire engines 
in service. 

Indianapolis, Ind., population 250,000, 
obtains its supply from a river, and has 
also a system of 33 deep wells which can 
be used on occasion. The daily consump- 
tion is 18,114,219 gallons, which is sup- 
plied by 6 pumps with total capacity of 
78,000,000 gallons a day. There are 2 
covered concrete clear-water basins at filter 
plant and a large covered concrete reser- 
voir at pumping station. Service is by 
gravity from canal through filters and 48- 
inch reinforced conduit to the reservoir, 
with emergency pumping plant of 20,000,- 
000 gallons capacity from Fall creek to 
filters. Slow sand filtration. There is a 
30-inch gravity conduit from reservoir to 
lower pumping station. Distribution pipes 
are served by 36 and 24-inch supply mains 
from upper station and 24 and 20 from 
lower. City has 11 fire engines in service. 
Pumping station engines are from 4 to 34 
years old. Plant is owned by Indianapolis 
Water Company. 

Muncie, Ind., obtains its supply from 
river, creek and 18 wells. The daily con- 
sumption of 5,300,000 gallons is supplied 
by 7 pumps with 20,000,000 gallons daily 
capacity. The clear-water basin of the 
mechanical filter has a capacity of 100,000 
gallons. The supply mains from 2 pump- 
ing stations to distribution are 16 and 12 
inches in diameter. The city has one steam 
fire engine in reserve. The water works 
pumps are 3 and 18 years old. The plant 
is owned by a company. 

South Bend., Ind., obtains its supply 
from 63 flowing artesian wells. The daily 
consumption of 4,064,529 gallons is sup- 
plied by 5 pumps with a total capacity of 
12,000,000 gallons a day. There is a cov- 
ered reservoir with 320,000 gallons ca- 
pacity, also a standpipe with 30,000 gallons 
capacity. The supply mains are 20 and 24 
inches in diameter, the main pumping sta- 
tion being near the center of the distribu- 
tion system. The city has no steam fire 
engines. The city owns the plant. 

Newport, Ky., obtains its supply from 
the Ohio river. Its daily consumption of 
1,843,000. gallons is supplied by 2 pumps. 
The reservoir is formed by a dam. The 
supply main is 20 inches in diameter. The 
plant is owned by the city. 


(Information about other ‘cities will be 
given in the November number.) 




















FROM WORKERS IN 
THE FIELD 


Practical Points from Practical People. 





Contributions to this Department are invited. 
No matter about the style of the composition, the fact is what is wanted. 


others. 


Give from your experience for the benefit of 
Use the Ques- 


tion Department for what you want to know; use this Department for what you can tell others. 





Form of Meter Repair Record, 
To the Editor of MUNICIPAL ENGINEERING: 

Sir In your September, on 
page 183, we find an inquiry for a form of 
meter repair record. 

In our city water works department the 
meters are owned by the city, and when 
repairs are needed the cost of same is en- 
tered against the meter maintenance from 
reports issued by the repair man upon 
the accompanying blank form. 

Where the repair is due to 
neglect or abuse by the consumer or prop- 
ty owner the cost is taxed against him at 
the time of rendering regular water bills. 

The reports are made out and numbered 
consecutively by the meter repair man and 
kept on file for reference in the office. 

K,. C. KAASTBERG, 
City Engineer and Superintendent Water 
Works, Boone, Iowa. 
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hen the above meter wu 


I hereby certify that 
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order and tested 
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Date Taken Out 
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Boone, I¢ 


Forms of Meter Repair Records. 


To the 
Sir: 


Editor of MUNICIPAL ENGINEERING: 
In reply.to W. J .S., —, IIL, as to 
forms for keeping meter repair records, I 
herewith a meter repair report 
which formerly was used in our meter de- 
partment. While we found this would 
cover our needs, at the same time the 
danger of losing or mislaying individual 
reports was so great that we had our 
meter repair report put in book form, and 
I enelose ruling for same herewith. 

This latter record is made in duplicate, 
the original record being made by the 
meter repair man in the shop, and at the 
end of each month the record is copied 
into a permanent repair record in the 
office. WILLIAM H. BLAIR, 
Superintendent the West Orange 

Water Co., West Orange, N. J. 
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HEADINGS AND RULINGS FOR METER REPAIR RECORD BOOK, 
WEST ORANGE, N. J.. WATER COMPANY. 
(Left Hand Page.) 
TESTING RECORD. 
—_ Index | Index | Diff. | Tank) ¢ 
Date. 3 Beginning End cubic | cubic |5 | Condition. 
Size.| Number. Style. of Test. | of Test. | feet. | feet. a0 
1909 ware le gel weal a 
Aug. 30, Le 160806 Crown. 89600 89609 . 98 9.98 10 2| %stem. Slow. 
ela: 89609 . 98 89609 .99 9.99 10 ag “he ” 
“ « | 9 | 32305 | Trident. | 42620 42630 » | eh <s 
42630 42631 1 1 take O. K. 
(Right Hand Page.) 
REPAIR RECORD. 
, ._| ‘Meter Removed From ey 
nspection |___. bs aoe nung 
Record | | | Remarks. 
Page. Ser.No.| Name. No.| Street. | Repairs. | Labor. 
3 | $s | Cleaned, painted,7 piston 
110 23 John Doe. 14 Chestnut. | | 09 | 20 | screws, 7c.: gasket, 2c. 
110 17. | M. Macmillian. | 61 | ValleyWay.| | 40 | 20 Cleaned, gasket, 5c. ; 
| | frost bottom, 35c. 





Indianapolis Specifications for Bituminous 
Macadam Pavement. 

1. Portland Cement Concrete Base: 
Upon the sub-grade, the concrete founda- 
tion prepared according to the specifica- 
tions for “Concrete, Broken Stone and 
Rolled Gravel Foundations” (Form “M’’), 
except that the concrete shall be so mixed 
that the top surface shall be rough, shall 
be spread a thin coat of hard bituminous 
cement, covering the entire surface. The 
surface of the concrete must be thorough- 
ly dry and shall be coated just in advance 
of laying the wearing surface thereon. 
The coated concrete surface shall be kept 
as far as possible free from dust or dirt. 

2. Wearing Surface: Upon the rough 
surface of this coated concrete founda- 
tion shall be laid a wearing surface which 
shall be composed of carefully selected, 
sound, hard, crushed stone and sand mixed 
with bituminous cement and laid as here- 
inafter specified. After thoroughly heat- 
ing and drying the stone and sand to not 
less than 225 degrees Fahrenheit nor more 
than than 250 degrees Fahrenheit, this 
mxture of stone, graded and secured as de- 
scribed in paragraph 3, and sand, shall 
pass into an approved form of mechanical 
mixer and while in this mixer, a sufficient 
quantity of bituminous cement having 
properties hereinafter described shall be 
added to thoroughly coat all particles of 
stone and sand and to fill the voids of the 
sand and stone completely. The bitumin- 
ous cement, before mixing, shall be heated 
to 250 degrees Fahrenheit. The amount 
of bituminous cement to be used in each 


batch shall be accurately determined, and 
the mixing shall be continued until a uni- 
form bituminous concrete is obtained. The 
mixture shall be hauled to the street and 
there spread on the coated concrete foun- 
dation to such depth that after thorough 
compression with a hand roller and steam 
10-ton asphalt roller it shall have a thick- 
ness of two inches. The top surface of the 
wearing surface shall be smooth and a 
sufficient amount of bituminous cement 
shall be used in this wearing surface so 
that by rolling a smooth surface shall be 
obtained. Any unevenness or honeycomb 
appearing on the surface, such parts may 
be ordered removed and replaced by a 
dense bituminous concrete mixture, if the 
Board of Public Works shall so direct, or 
a thin coat of bituminous flush coat ce- 
ment may be used to fill such unevenness 
of surface or honeycomb. A thin layer 
of screenings shal be rolled into the top 
surface. 

3. The proper proportions of the ingre- 
dients composing the wearing surface shall 
be determined in the manner described 
herein : 

Clean, hard limestone, trap, granite, or 
other hard stone, which by its nature is 
suitable for the construction of macadam 
roadways, and which has heretofore been 
used for that purpose shall be assembled 
in sharp fragments of varying size, the 
largest being from one inch to one and 
one-half inches in diameter, and in such 
proportions that the coarser fragments 
are in the majority and the voids, carefully 
determined, do not exceed 25 per cent. 
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when the stone is dried and thoroughly 


compressed 
There shall 

amount of a 

dust and 


calculated the 
finer mixture prepared from 
bituminous cement, which 
slightly in excess of the amount 
required to fill the voids in the stone. The 
the different ingredients neces- 
this mixture, together with 
an additional amount of bituminous ce- 
ment sufficient to coat the particles of 
broken stone hereinbefore referred to shall 
be definitely determined. The quantities 
of the different ingredients so determined 
together with the broken stone, shall there- 
after be used as a formula for the prepa- 
ration of the bituminous wearing surface. 

$ Bituminous cement: The bitumin- 
ment shall in each case be free from 
water, petroleum oil, water gas, or 
tars, and shall be especially refined with a 
view of removing light naphthalene, 
and other crystalline matter subject to at- 
mospheric influences. At least 90 per cent. 
of the constituents shall be obtained from 
the distillation of coal tar. The bitumin- 
ous cements used in the foundation wear- 
ing surface and top coat shall be such as 
are especially prepared for the purpose for 
which they are to be used, and shall be 
brought to the consistency best suited to 
withstand traffic and climatic conditions 
and to insure their ready union with the 
sand and stone. The cement shall be uni- 
form in quality and must be unaffected by 
water 


then be 


sand 
shall be 


quantity of 


sary to produce 


ous < 


process 


oils, 


Bidders shall submit samples of the bi- 
tuminous cements proposed to be used in 
the foundation, wearing surface, and flush 
coat, also samples of the broken stone to 
be used in the wearing surface. Samples 
submitted shall be left in the office of the 
Board of Public Works, at or before the 
hour set for opening bids. Not than 
one-half gallon of each kind of bituminous 
cement shall be filed. 

The Board of Public 
to consider any bid unless such 
are filed. 


less 


Works will refuse 
samples 


5. The successful bidder must show to 
the satisfaction of the Board of Public 
Works that he can secure a sufficient quan- 
tity of bituminous cement having the same 
chemical and physical properties of the 
samples filed and accepted, and he shall 
also show to the satisfaction of the Board 
of Public Works that he has or will, within 
thirty days after the award of the con- 
tract, have the necessary machinery for 
securing a uniform mixture of stone of 
different sizes as provided for in paragraph 
3, and for properly mixing the bituminous 
concrete for the wearing surface. 

6. Additional bond: In addition to the 
twenty cents per square yard retained by 
the city as provided for in Section 38 of 
the “General Specifications,” the success- 
ful bidder must execute a bond for main- 
tenance of such work and indemnifying 
said city from liability for any violation of 
letters patent or copyright by such bidder. 
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' Rental of Machinery Upon Municipal Day 
Labor Work. 


In the study of the efficiency of work 
done by day labor in Boston, Mass., by 
Messrs. Metcalf & Eddy, of that city, con- 
sulting civil engineers to the late Boston 
Finance Commission, the fact was revealed 
that it was customary for the sewer de- 
partment to rent the machinery used upon 
its work. Their report, recently published, 
discusses the basis upon which such rental 
should be charged. 

It is frankly stated by the engineers that 
it is somewhat difficult to determine what 
is a fair rental for machinery upon this 
class of work. It not infrequently hap- 
pens that such machinery is abused by 
those operating it, and it is also at times 
injured when being moved, and in cold 
weather it is liable to be damaged by 
freezing of water in pipes and boilers. The 
owner must take all of these conditions 
into consideration in fixing his price. There 
are, however, a few firms which make a 
business of building and renting machines, 
and in fixing the fair rental prices herein 
presented. The charges made by some of 
these companies have been taken into con- 
sideration. In view of all the circum- 
stances, it does not appear that a rental 
amounting to 5 per cent. of the first cost 
of the machine for each month’s use is 
unreasonable, although at first glance it 
appears to be very high. The rates which 
have been charged the city, and the rates 
which the engineers consider to be fair, 
are given in the accompanying table. 
somewhat abbreviated. It will be observed 
that the amounts charged are in many 
cases very greatly in excess of the rates 
stipulated as fair. It would seem that a 
rental rate which would pay the entire 
cost of the machine in twenty months was 
as high as ought to be charged, especially 
MUN ENGR—EIGHT 
in view of the fact that some of the ma- 
chines were used for long periods of time. 

By proper arrangement the number of 
machines required might have been re- 
duced. The total amount of money re- 
quired for the purchase of these machines 
would have been about $35,000, whereas 
the city actually paid about $32,000 as 
rental during nineteen months. It woul! 
therefore have cost the city only $3,500 
more to purchase an equipment sufficient 
to do this work. In the cases of hoisting 
engines, tubs and buckets, scale boxes, 
pumping engines, pumps, and pumping en- 
gines including pumps, the city has paid 
considerably more during the period under 
consideration than it would cost to buy a 
new equipment. . 

Assuming that $35,000 would furnish a 
suitable equipment, the annual cost can be 
figured on a basis of 4 per cent. or $1,400 
for interest, and 10 per cent. or $3,500 for 
depreciation, which would amount to about 
$5,000 per annum. Based upon an aver- 
age monthly rental of $1,690, the city paid 
during the nineteen months an annual 
rental of over $20,000. Thus it would ap- 
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pear that if the city owned its.own equip- 2. If it becomes imperative to rent ma- 

ment, a saving of about $15,000 per year chinery, the rate of rental should in no 

could be realized. case exceed 5 per cent. of the first cost of 
They recommend that: the machine, per month. 


1. The city adopt the policy of owning 
its own machinery. 


Rentals Actually Charged 


Day 


Carson Trench Machine Co. | 
RE an teeta dds Re bahenk ens deebasedsees 
Trench machine No. 196 and engine, sin- 
gie upper track, 6 traveler............. } 
Margaret M. Hickey. 
OE ee ee $5.00* 
Double hoisting engine.............cee00. 3.00* 
George W. Judd. 
No. 1 cableway and engine.............. | 
No. 3 bull wheel derrick and engine...... 
No. 2 Carson trench machine............ i sbhce 
BE GI THON 56. 06'S 8 Ge 0 bas Hh 0% scohact QERP* 
D. Henry Cram. 
Bull wheel derrick, swinging gear, 3- | | 


id a teal aha sage doe OW: eet DS weeen 
A ee ree bee oe -| 0.50% 
CE Mik oN bs nc ees os 0540008 penny Ser 

Daniel Marr & Son. | 
SCs ON Sin ck. 6s bbe eessewscsecs) 

Carson machine buckets........... errr 

H. H. Carter. | | 
No. 2 cableway and cagine Has duet Oe UGbe a eer 
20 h. p. pumping aes cuesdtehs's acne 3.50%*| 
Oe eee — 0.50**| 
No. 6 pulsometer, with fittings complete. . 1.50**| 
No. 2 bull wheel derrick and engine..... ow, Cee | 

Metropolitan Contracting Co. | 
No. 2 Carson trench machine, without en- 

BIMS cc ccc csdsecesessesesesesesessseeces 
15 h. p. pumping engine and 6-inch cen- 

oy SE Sere Sree ee eee 5.00** 
25 h. p. pumping engine, 8-inch centrif- | | 

Cee DOs < «Kock ce swtdoant oasopeseceos 5.50** 
20 h. p. pumping engine, 6- 84 centrif- | | 

GE, BI a 6 5 6. 6-6 oe Che bE 08S qe 60% oe 968 5.00**) 
No. 3 cableway and engine.............. se eaphatn 
No. 2 bull wheel derrick and engine...... rT oe 
Iron “scales eee ee vie | 0.50**) 
6-inch centrifugal pump, with fittings. eantiow 2.50**| 
Large derrick and engine............eee-. } 

William Droyer. 

Platform derrick and Lidgerwood engine..| 6.00**| 
DS va du es +45 eee ee soxeel GOO 
ST RES ERM atts Mis da i el | 0.25**| 
Carson cable machine....... Ria tre ge, -| te 
rrr Te Lee a 1.50**| 
Hoadley pumping machine bdeubaves o& steol weet 
Centrifugal pump....... cecehssstAdcurest “Beret 
eT Tt Ts: Tee eT TT y ere | 


Large derrick and Lidgerwood hoisting 
| 


*Days working. 
**Every day. 


Week 





Month 


$3.00 
170.00 


130.00 
78.00 


200.00 
150.00 
200.00 

15.00 


150.00 
13.00 
6.50 


90.00 
6.43 


200.00 
105.00 
15.00 
45.00 
150.00 


150.00 
150.00 
165.00 


150.00 
200.00 
150.00 
15.00 
75.00 
100.00 


7.50 
200.00 
45.00 
90. 00 


RATES CHARGED AND Farr RATES FOR Use oF MACHINERY. 


















Fair Rental 
per Month 
5 per cent. 

of Cost 


$1. 
165. 


85. 


60. 
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00 


00 
00 
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85. 
165. 
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00 
00 
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MUNICIPAL MATTERS IN 
COURT 








Higher Courts—Pavement Enjoined. 





Decisions of the Higher Courts of Interest to 
Municipalities. 


BY JOSEPH W. KENNEY, ATTORNEY, INDIAN- 
APOLIS, IND. 


Statute Abrogating Municipal Ordi 
nances.—Act July 1, 1907, regulating au- 
tomobiles and motor vehicles within the 
state, designed to suspend all municipal 
ordinances or rules regulating the equip- 
ment and operation of motor vehicles, and 
hence abrogated all municipal ordinances 
designed to regulate their use, and de- 
prived municipalities of the right to pass 
regulating ordinances im ‘the future.— 
Ayres v. City of Chicago (Ill.), 87 N. E. 
1073. 

Conflict Between Statute and Ordinance. 
—wWhere there is a conflict between the 
statute and an ordinance, the ordinance 
must yield if it be necessary to hold 
either invalid.—Mantel v. State (Tex.), 
117 S. W. 855. 

Regulation Limiting Height of Sign 
Boards—Invalid.—Building Code of the 
City of New York (Sect. 144), defining 
sky signs and providing that they shall 
not be at any point over nine feet above 
the front wall or cornice of the building 
to which they are attached, is an im- 
proper exercise of the police power, it 
not being drawn to protect the public 
health, morals or safety, and arbitrarily 
prohibiting an advertisement without pro- 
hibiting any other structure of an equal or 
greater height.—People v. Murphy (N. 
¥.),. 38 MN. B.. 7%. 

Street Lamps and Poles—Public Use of 
Streets.—Where street lamps and poles of 
public service corporations had been in ex- 
istence for a long time on a strip of land 
claimed to be embraced in a public street, 
the city will be held to have acquiesced 
in such public use of the strip, whether 
they were so placed in strict accordance 
with city charter regulations or not.—Ben- 
ton v. City of St. Louis (Mo.), 118 S. W. 
418. 

Tax Can Only Be Made for Debt Certain 
and Definite——General Municipal Law, 
(Laws 1892, p. 1734, c. 685, section 5), 
providing that an ordinance of a munici- 
pal corporation creating a funded debt 
shall provide for the raising annually by 
tax a sum sufficient to pay the interest 
and principal, is not applicable to a reso- 
lution adoped by the taxpayers of a vil- 
lage for the purchase of a waterworks 
system, for a provision for a tax can only 
be made for a debt certain and definite.— 
Village of Waverly v. Waverly Water Co. 
(N. Y¥.), 87 N. B. 1129. 


Vacation of Street by City—tTitle to 
Land.—On the vacation of a street by a 
city the title to the land reverts to the 
owner of the fee whether the fee is in 
the city or an adjoining owner.—Knight v. 
Thomas (Utah), 101 P. 383. 

Removal of Building in Street—Adverse 
Possession.—Evidence of ten years’ ad- 
verse possession of ‘land by one in plain- 


tiff’s chain of title and of plaintiff’s pos- 
session for more than ten years is suffi- 


cient evidence of title to enable plaintiff 
to maintain an action for the removal of 
a building in the street, obstructing the 
entrance to such premises.—Bruner Fire 
Co. v. Payne (Tex.), 1185 S. W. 602. 

Statutory Authority Necessary for Grant 
of Franchise.—In the absence of statutory 
authority, a city has no power to grant a 
franchise to construct a gas plant for 
furnishing light, fuel and power, and to 
pipe the streets for distribution of gas to 
customers.—Elizabeth City v. Banks (N. 
C.), 64 S. E. 189. 

Exercise by City of Power of Eminent 
Domain.—A municipal corporation cannot 
exercise the power of eminent domain 
unless expressly authorized by the Leg- 
islature—Gasaway v. City of Seattle 
(Wash.), 100 P. 991. 

Amendment of Ordinance Granting 
Franchise to Street Railway Co.—An orig- 
inal street railroad franchise required the 
company to keep the street occupied by 
its tracks in good condition and to keep 
that portion of the street lying between 
the ends of its ties in good repair. An 
amendatory ordinance subsequently passed 
covering the entire subject required the 
railroad company to maintain the track, 
so that the rails and ties would not in- 
terfere with public travel more than was 
reasonably necessary and also not to in- 
terfere with crossing or driving on the 
track by vehicles, omitting, however, any 
agreement by the railroad company to pay 
for the improvement of that portion of 
the street lying between the ends 
of the ties. Held, That the new or- 
dinance repealed the old one, and extin- 
guished the railroad company’s obliga- 
tion to keep the streets in repair be- 
tween the ends of the ties.—Indianapolis 
& E. Ry. Co. v. Town of New Castle 
(Ind.), 87 N. E. 1067. 


Contract for Supplying Water to Mu- 
nicipality—-Damages for Breach.—A city 
and any of its inhabitants on one side, 
and a water company, on the other, are 
entitled to such damages resulting to them 
from a breach of the contract between 
the city and the company as are fairly 
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within the contemplation of the parties, 
either expressly provided by the contract 
or fairly implied therefrom.—Ancrum Vv. 
Camden Water, Light & Ice Co. (S. C.), 
64 S. E. 151. 

Construction of Street Railroad Co.’s 
Franchise.—The grant of a right to con- 
struct and operate a street railroad must 
be construed most favorably to the public. 
—City of New York v. New York City 
Ry. Co., 87 N. E. 1117. 

City’s Improvement of Water Plant and 
Sewerage System Before Paving Streets. 
—Whether a city should improve its water 
plant and put in a sewerage system before 
paving its streets was a matter within the 
discretion of the city council, over which 
the courts had no control. (Swan v. City 
of Indianola [Iowa], 121 N. W. 547.) 

Void Contract for Repair of Streets— 
City’s Liability.—Where a municipal cor- 
poration by contract obtained the use of 
an asphalt plant to repair its streets, and 
in making the contract the provisions of 
the city charter were not complied with, 
and the contract was therefore void, it 
was liable for the value of the reasonable 
use of the plant while making repairs. 
(Nebraska Bitulitic Co. v. City of Omaha 
[Neb.], 121 N. W. 443.) 

Power to Construct a Sewer.—The pow- 
er to construct a sewer along a _ public 
street in the city of Chicago is vested in 
the city, and not in the Sanitary District 
of Chicago. (City of Chicago v. McChes- 
ney [Ill.], 88 N. E, 560.) 

Construction of the Term “Grade.”— 
The term “grade” in the statute relating 
to grade separations, refers, not only to 
those established by engineers and munic- 
ipalities, but also to the grades of high- 
ways and streets as in common use. (City 
of Detroit v. Snyder [Mich.], 121 N. W. 
258.) 

Abutter’s Right to Compensation for Re- 
moval of Bulkhead.—An abutter who 
places in the street, after the public rights 
in the street have been acquired, a bulk- 
head to protect his property from the flow 
of water is entitled to compensation for 
its removal, though the city had a right to 
remove it. (Fifty Associates v. City of 
Boston [Mass.], 88 N. E. 427.) 

Damages to.Abutter for Settling of 
Building.—Where, by virtue of St. 1894 
(p. 772, ec. 548, sec. 34), as amended by 
St. 1895 (p. 486, c. 440, sec. 1), giving 
abutting owners compensation for all dam- 
ages sustained by the construction of a 
subway, the abutter is entitled to recover 
for the physical injury done his building 
by the settling thereof, the expense of pay- 
ing a competent person to see that proper 
precautions were taken to make the phys- 
ical injury as small as possible is prop- 
erly included.—Idem. 

Indebtedness of City No Ground for En- 
joining Letting of Street Contract.—That 
a city was indebted to its constitutional 
limit was no ground for enjoining the let- 
ting of a street contract. (Swan v. City 
of Indianola [Iowa], 121 N. W. 547.) 


Paving Contract Obtained Through 
Fraud—No Recovery.—Where a municipal 
street paving contract has been obtained 
through fraud, no recovery against the 
property owners assessed could be had on 
a quantum meruit, and they would also 
be entitled to defeat the levy of any tax to 
pay the contract price. (Idem.) 

Assessment Upon Burial Lots Illegal.— 
Laws 1879, p. 397, c. 310, provides that no 
land occupied for cementery purposes shall 
be sold under*execution for any taxes or 
assessments, nor shall any tax or assess- 
ment be imposed thereon. Held, That a 
rural cemetery association can not be as- 
sessed for a sidewalk along lands used by 
it exclusively for cemetery purposes which 
have been plotted for burial lots and sold 
for burial purposes, and the assessment 
thereon is illegal and void. (Gouverneur 
Village v. Gouverneur Cemetery Ass'n [N. 
Y.], 116 N. Y. S. 1107.) 

Taking of Junket by Members of Coun- 
cil Not Fraud in Obtaining Contract.— 
Fraud of members of a city council, justi- 
fying an injunction against a street pav- 
ing contract, was not shown by proof that 
members of the council took a junket on 
the invitation of the agent of the success- 
ful bidder, and at its expense, where such 
bidder had no monopoly of the materials 
or supplies and was the lowest bidder for 
the work among several other concerns, 
who were given equal opportunities to ob- 
tain the contract. (Swan v. City of In- 
dianola [supra.]) 

City Not Liable for Illness from Pollu- 
tion of Stream by Sewer.—The mainte- 
nance of a free public sewer system by a 
city is an exercise of its police power for 
the =ublic benefit, so that a city would not 
be liable for the death of a citizen from 
illness caused by the pollution of a stream 
by the sewer which emptied into it. (Metz 
v. City of Asheville [N. C.], 64 S. E. 88.) 

Public Nuisance Maintained by City.—A 
municipal corporation has no legal right 
to establish and maintain a condition which 
creates a public nuisance per se, injuring 
the health and lives of the people. (Jones 
v. Town of North Wilkesboro [N. C.], 64 
S. E. 866.) 

Insufficient Water Supply from Munici- 
pal Plant.—A city owning its own water 
works is not liable for failure to furnish 
sufficient water supply to extinguish a fire. 
(Greenville Water Co. v. Beckham [Tex.], 
118 S. W. 889.) 

City’s Liability for Negligence of Offi- 
cers—Public and Private Lighting.—A 
municipality in furnishing electric light 
for lighting its public streets, public places 
and buildings, ts not liable for the negli- 
gence of its officers, agents and employes ; 
but in furnishing electric light for private 
purposes to its inhabitants for remunera- 
tion, it is liable for such negligence. (Hod- 
gins Vv. Bay City [Mich.], 121 N. W. 274.) 

Dead Limb Falling from Tree Upon 
Street—City Not Liable-—Under Compiled 
Laws, sec. 3441, an act providing for the 
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recovery of damages for injuries caused 
by Yeason of defective streets and high- 
ways and sidewalks, and sec. 3443, mak- 
ing it the duty of cities to keep streets, 
sidewalks, ete., in reasonable repair so as 
to be reasonably safe for public travel, it 
was held that the act was intended to re- 
quire the maintenance of the physical sur- 
face of the state’s highways in a reason- 
ably safe condition against accidents from 
failure to do the things required by stat- 
ute, and not those due to extraneous 
causes; and hence there could be no re- 
covery against a city for an injury caused 
by a falling dead limb from a live tree in 
the street between the sidewalk and the 
curb. (Miller v. City of Detroit [Mich.], 
121 N. W. 490.) 

Injury from Ice Upon Street—Liability. 
—If a city negligently allowed water from 
a broken main to escape into the street, 
which formed ice that remained so long 
that the city had sufficient notice to have 
repaired the condition, it would be liable 
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for an injury therefrom. (Town of Belle- 
view v. England [Ky.], 118 S. W. 994.) 





Pavement Enjoined Pending Information on 
Validity of Petition, 


An opinion handed down by Judge 
Fuller, August 23, in the case of Rich- 
ard Scott and others against the bor- 
ough of Sugar Notch, Pa., its burgess 
and town council, enjoins the defend- 
ants from paving Main street. He says: 


That the defendants be restrained 
from actually increasing the debt or 
borrowing money under authority of the 
election until it shall be shown to the 
court that the paving or macadamizing 
of the street in question has been peti- 
tioned for by two-thirds of the owners 
of property representing not less than 
two-thirds in number of feet of the 
properties fronting or abutting on said 
street, and thereupon that the injunc- 
tion be dissolved. 

That final disposition of the costs 
shall be postponed until the final dispo- 
sition of the case as above suggested. 
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Concrete Culverts—Automobiles and Roads. 





Concrete Culverts for Arkansas Roads. 


Road overseers in Greene county, Ar- 
kansas, were recently instructed by 
Judge Light to build no more wooden 
culverts in that county, but in future to 
use concrete in their construction. The 
concrete culverts in the county have 
convinced Judge Light that this ma- 
terial is not only the cheapest, but the 
most lasting and durable. 





Effect of Automobiles on Roads Shown by 
New Jersey Tests. 

Tests, to ascertain exactly what effect 
speeding automobiles have on a thor- 
oughfare, were held in Glen Ridge N. J., 
September 17. County Engineer Owen 
concluded that the automobile does not 
have the same effect in tearing up the 
roadbed that a slow-moving wagon does. 
He declared that an oil-treated surface 
stood the strain best, although ordinary 
telford, which had been uncared for, and 
a stretch with a clay top dressing, 
showed not the slightest signs of a 
break after high-speeding cars had 
passed along. 

Cars ranging in weight from a ton to 
3,800 pounds were driven at speeds be- 
tween ten and sixty miles an hour, and 
the weight of the car, its speed and its 
position on the road, were all consid- 
ered in County Engineer Owen’s esti- 
mate of the result, which is as follows: 

It was apparent that automobile traf- 


fic at low speed is not detrimental to a 
macadam surface, as the tires merely 
compress the road. The limit of speed 
where no effect is observed is between 
twenty and twenty-five miles an hour. 
At a higher speed stripping action be- 
gins, and with continuous stripping the 
loosening tendency is inevitable. Dust- 
raising, of course, is a sequence. 

The stripping effect is reduced if a 
clay packed surface is used, but the dust 
is still objectionable. An oil-treated sur- 
face practically eliminates dust and a 
continually good surface is maintained. 

The wear and shattering of the sur- 
face of macadam roads is not due alone 
to the automobile, but to the combina- 
tion of this class of traffic with horse- 
drawn vehicles. The roads of the future 
which are to take this travel and the 
methods of road maintenance ef the fu- 
ture must be adapted to this end and 
with this in view. 

After the automobiles had finished 
speeding on the road, five heavy coal 
wagons were drawn over the highway to 
ascertain the effect of this sort of traf- 
fic. According to the county engineer's 
notations, the result showed that the 
hammering of the horses’ calked shoes 
and the action of a wide iron-tired 
wagon tended to bring about a complete 
breaking up of the road. Large stones 
that were undisturbed by the autos were 
displaced by the horses and wagons. 

There was no tendency for the clay- 
packed surface to break up under high- 
speed autos., but merely to shed the dust 
from the surface and scatter it accord- 
ing to the direction of the wind. 

The results of these tests were not in 
accordance with the general expectation 
or accepted opinions. Instead of the 
high speed breaking up the surface and 
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seattering the loosened 
such results were noted. The dust that 
had accumulated was in all cases -the 
only medium distributed. 

While the autos were traveling at 
twenty miles an hour or less, nothing 
could be noted in the effect on the road 
which would result in injury. Traveling 
about twenty miles an hour and up to 
thirty miles, the cars began to grasp 
the road material instead of compressing 
it, and at thirty miles am hour the wear 
of the car wheels became apparent and 
small particles were carried from their 
place, though the effect could not be 
considered dangerous to the welfare of 
the road. At higher speed the road sur- 
face was stripped bare of dust. Travel- 
ing at high speed on the oiled section 
the autos caused only a little suction 
and raised very little dust. 

Mr. Owen’s figures on the results of 
autos traveling at varying speeds are as 
follows: 

For Telford Surface—Ten miles an 
hour, no trace left in center, compres- 
sion of dust at side; twenty miles an 
hour, the surface dust spread sideways, 
but no stripping; thirty miles an hour, 
surface dust begins to strip; forty miles 
an hour, surface under tire swept bare; 
forty-five miles an hour, dust lifted, sur- 
face stripped, but no breaking; fifty-five 
miles an hour, road stripped bare, but no 
breaking; sixty miles an hour, road 
stripped bare, but no breaking. 

Oiled Road—tThirty miles an hour, 
heavy oiled dust raised about one foot; 
forty miles an hour, heavy oiled dust 
raised about one foot; sixty miles an 
hour, strips dust. The high speed on 
the oiled road had no effect on the sur- 
face, either by loosening it or scattering 
the particles sideways. 

Clay-packed Surface—Fifteen miles an 
hour, compression only; twenty miles an 
hour, dust raised; thirty-five miles an 
hour, heavy dust raised, no breaking; 
forty-four miles an hour, heavy dust 
raised, no breaking; fifty-two miles an 
hour, heavy dust raised, no breaking. 

Where the tests were held the roadbed 
is about eight inches deep, of which the 


particles, no 
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surface coating, originally three inches 
thick, was reduced to about two inches. 
The road has not been repaired for three 
or four years. No attempt had been 
made at dyst-laying—in fact, the ave- 
nue was purposely neglected for the 
tests. The effect of the continuous au- 
tomobile travel of recent years was to 
lay the center completely bare of the 
dust covering and loosen the smaller 
stone. Few large’ ones were displaced 
in a length of half a mile. The dust 
covering which accumulated on the sides 
was packed down fairly hard and 
smooth. In a stretch of half a mile only 
slight abrasion was apparent. 

Three kinds of roads were utilized for 
the tests. One was a strip of telford, 
which had been without treatment for 
about a year and a half, but which was 
in excellent condition; another was a 
stretch with a top dressing of clay, and 
the third was oiled road. The application 
of oil to this third section was made 
about two months ago. All three kinds 
of road joined and made a level, straight- 
away course of about a mile. 

Beginning with lightweight cars at 
slow speed and continuing until the large 
type of racing car was travelling over 
the course at express speed, the autos 
were run over the road, County Engi- 
neer Owen noting the weight of each 
machine, the speed at which it was trav- 
eling and the effect on the road. 

Eleven automobiles were used. Some 
were run side by side at speeds rang- 
ing from twenty to forty miles an hour, 
to determine the effect on the edges of 
the road in a race between machines. It 
was apparent that this was more wear- 
ing on the surface than a single car trav- 
eling at higher speed in the center. This 
was due to the fact that the edges of 
the road afforded less compact resis- 
tance to the tires. 
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Trenton Sewage Disposal—New Publications. 





Report on Sewage Disposal for Trenton, N. J. 


A special committee, of which Alfred C. 
}regory, engineer of sewers, is secretary, 
has made a report recommending septic 
tanks and sprinkling filters for the purifi- 
cation of the sewage of Trenton, N. J., in 
which the general systems of sewage puri- 
fication are bricfly stated and short de- 
scriptions are given of the systems in use 
at Providence, Worcester, Brockton, Sara- 
toga, Ballston Spa and Reading. Some ex- 
tracts from the report will be printed later. 


New Publications. 

Masonry Construction. A guide to ap- 
proved American practice in the selec- 
tion of building stone, brick, cement, 
and other’ masonry materials, and in 
all branches of the art of masonry con- 
struction. By Alfred E. Phillips and 
Austin T. Byrne. Cloth, 128 pp. $1. 
American School of Correspondence, 
Chicago, Il. 

This is one of the books in the series 
prepared for the use of the correspond- 
ence school which publishes them and 
like the others is a brief statement par- 
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opposed to that of the author. Abuse of 
subject of masonry construction The 
sub-title quoted above describes about one- 
third of the book. Making and depositing 
concrete, foundations, cofferdams and 
footings are also briefly described, and 
about one-third of the book is devoted to 
stone masonry, including brief treatment 
of preparation of stone, kinds of masonry, 
walls, arches, abutments, piers, culverts, 
ete. The book is apparently well designed 
to meet the needs of the school and forms 
a good introduction to the external side 
of the subject. Little or no theory is in- 
cluded, as this is foreign to the purpose 
of the book, and consequently the treat- 
ment does not cover to any appreciable ex- 
tent the design of masonry structures nor 
the more complicated parts of the “art 
of masonry construction.” 


The New Building Estimator; a practical 
guide to estimating the cost of labor 
and material in building construction 
from excavation to finish; with various 
practical examples of work presented in 
detail and with labor figured chiefly in 
hours and quantities. A handbook for 
architects, builders, contractors, apprais- 
ers, engineers, superintendents and 
draftsmen. By William Arthur. 424 pp. 
cloth, $2.50. David Williams Co., New 
York. 

This is the fifth edition, revised and 
much enlarged, of a book which has been 
growing for the past five years. This edi- 
tion has been put in shape by an experi- 
enced publisher, and is apparently well ar- 
ranged for ready reference, and has a full 
index. 

The author is an experienced contractor 
and estimator who has put into book form 
the matters which have been of value to 
him in his work, and in shape to be of 
value to others in the same line. 

One excellent feature is the use of direct 
measurements in pounds and in feet and 
yards, linear, square or cubic, with no 
special weights or measures and no “cus- 
tomary” methods of measuring or estimat- 
ing weights, except the number of bricks 
n a cubic foot of wall. The reductions in 
cost of stone work on account of ma- 
chines, the new cements and plasters, the 
advances in all lines have been taken into 
account, and the old books in the same 
line have been discarded. Corrections to 
former editions are carried forward, mak- 
ing the subsequent editions more reliable. 

The introductory chapter contains some 
valuable instructions in making estimates 
and bids. , 

The chapter on approximate estimating 
gives prices and effects of differences in 
prices on the most important parts of-a 
building, from the estimator’s standpoint, 
in. tabular form, with examples of meth- 
ods of combination. Various classes of 
buildings are differentiated, so that a fair 
estimate of the cost of the ordinary build- 
ings can be made quite readily. 

The following chapters, take up detailed 
estimates, covering excavation and filling, 


MUNICIPAL ENGINEERING, 


ticularly of the practical side of the 
piling, cencrete, stonework of various 
kinds, brickwork in great detail, municipal 
work of paving, sewers, culverts, arches, 
etc., fireproofing, tile, reinforced concrete, 
cement stone, plaster, carpenter and joiner 
work with laborers’ times for all kinds of 
detail, material and methods of applying, 
millwork, glass, structural steel and iron, 
hardware, prices in Chicago market of 
special materials; details of various kinds 
of roofing, painting, plumbing and gas fit- 
ting, heating and lighting, tiling, cost of 
buildings per square foot and per cubic 
foot, railroad buildings of all kinds, en- 
gine houses in special detail, standard 
sizes and grades for stone, lumber, brick 
and cements, and a chapter of odds and 
ends. 

One chapter gives hints on house build- 
ing for owners, and one gives the author's 
ideas on a house, its fittings and cost. 
There are the usual tables of weights and 
measures and wages. 

The book closes with fourteen numbered 
photographs of various classes of build- 
ings, the numbers in the estimates in the 
various chapters referring to these pic- 
tures, so that the reader can see what the 
work is which is detailed in the statements 
of cost. 

The reviewer is not sufficiently expert in 
building details to be able to criticise the 
many figures and statements given, but 
they are given in sufficient detail of quan- 
tities, qualities, unit prices and labor to 
make it possible for an estimator or con- 
tractor to apply the data given to his par- 
ticular case. 

Cement Pipe and Tile, advantages of ce- 
ment for pipe and tile, methods of manu- 


facture, cost, ete. By Hanson. 
110 pp., cloth, $1. 


The Cement Era 
Publishing Co., Chicago, Il. 


The cement tile industry is young as yet, 


and really not out of the experimental 
stage, so far as the proper combination of 
quality, quantity and economy is con- 
cerned. Good pipes are made, some ma- 
chines are rapid, and some pipes are cheap, 
but the combination of the three is not 
often to be found. Mr. Hanson’s compila- 
tion is successful in giving a good idea of 
the present status of the industry of mak- 
ing what may be classed as cement tile. 
While cement pipe, plain and reinforced, 
are included in the text, as well as in the 
title, the treatment is not so full nor so 
satisfactory. 

The first chapter is a statement of the 
drainage problem in brief. The second 
chapter states the advantages of cement 
pipe and the fourth the disadvantages of 
clay tile. These two chapters, as well as 
the third on the chemical action of ce-+ 
ment in the soil, would carry more weight 
if, they showed less bias in favor of ce- 
ment and gave dispassionate statements of 
the whole truth on both sides. Inaccurate 
general statements defeat their own ob- 
jects, and give impressions which cause 
the uninformed reader to take a position 
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one good material will not aid in securing 
recognition of another good material, even 
if it is a far better one. 

The fifth chapter gives results of various 
kinds of tests of concrete and vitrified to 
soft-burned grades of clay tile and pipe 
made in Iowa, Brooklyn, Colorado, Ger- 
many, Arizona and California. 

The sixth and seventh chapters give re- 
ports of the experience of various makers 
of cement tile in making pipe, some of 
them giving details of amount and charac- 
ter of materials and labor and cost of the 
same. They are illustrated with photo- 
graphs and ground plans of large and 
small plants in operation, and give the 
fullest story of the industry that has been 
published. The last chapter gives descrip- 
tions of the machines and processes on the 
market. These descriptions are very brief. 
The reader who is looking for help in find- 
ing the plant or process he needs to fit his 
conditions would be thankful for fuller and 
practical directions for the operation of all 
the machines. Specifications for the kinds 
of pipe which can be made by the various 
processes and on the machines would also 
be of practical benefit. 


Principles of Sewage Treatment, by Pro- 
fessor Dr. Dunbar, director of the Ham- 
burg State Hygienic Institute. Trans- 
lated by H. T. Calvert. Cloth, 271 pp., 
147 illustrations, $4.50. J. B. Lippincott 
Company, Philadelphia, Pa. 

Dr. Dunbar speaks with authority and 
has covered the theory of sewage purifica- 
tion thoroughly, with many indications of 
the practical methods and of the successes 
and failures in their application. The first 
part of the book is historical, showing the 
increase in river pollution which led to 
legal measures for abatement, with ex- 
amples from English, French and German 
conditions. The rise and development of 
method of sewage treatment is sketched, 
and the earlier views of the object and 
utility of these methods are quoted. 

The second part states the present posi- 
tion of sewage treatment. The character- 
istics of sewage are shown, and the ob- 
jects of purification works. The details of 
the various classes of methods are given 
in chapters on removal of suspended mat- 
ters in detritus tanks, by sieves, gratings 
and screens, by grease extractors, in set- 
tlernent, septic and precipitation tanks; on 
removal of putrescibility by surface. irri- 
gation, land filtration and artificial bio- 
logical methods, contact beds and perco- 
lating filters; and the disinfection of sew- 
age. There are also short chapters on the 
supervision and inspection of sewage dis- 
posal works and on the comparative utility 
and cost of the various methods of sew- 
age treatment. 

The author is prominent in Germany for 
his experiments particularly upon contact 
beds and filters, as well as upon methods 
of disinfecting sewage, and the book is 
particularly full upon these subjects. In- 
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deed, the writer is not familiar with any 
more thorough treatment of the theory of 
these processes than is here presented. 
While the examples used are practically 
all taken from German and English 
sources, the conditions and methods are 
so carefuliy considered and so logically 
put together that the reader is ready to 
apply them to new conditions of similar 
nature with confidence as to the direc- 
tions to proceed and to avoid. This is the 
strong point of the book. Dimensions of 
details must be sought elsewhere. And be- 
cause of the careful restriction of the dis- 
cussion to the selected lines, the book is 
very readable, and takes a place as per- 
haps the most complete theoretical discus- 
sion of the principles of sewage treatment 
which is possible at the present stage of 
advancement in the art. 

General Specifications for Concrete 
Bridges. By Wilbur J. Watson, Con- 
sulting Engineer. 82 pp. Paper, 50 
cents. M. A. Vinson, Caxton Building, 
Cleveland, O. 

The author divides concrete bridges into 
ten classes, according to weight and char- 
acter of traffic, ranging from heavy rail- 
road bridges to foot bridges. He divides 
them according to design into four types, 
beam, truss, culvert or short arch, and 


arch bridges of 40 feet span or more. 
Weights for use in designing each class 


of bridges are assumed, and definite defi- 
nitions of all terms are given, also state- 
ments of allowable unit stresses, so that 
there can be no ambiguity in these impor- 
tant matters. 

The specifications are then given under 
the headings of quality of materials; pro- 
portioning, mixing and placing; inspec- 
tion and tests; concrete slab, beam, girder 
and column construction; reinforced con- 
crete trusses; reinforced steel construc- 
tion; reinforced concrete unit construc- 
tion; cast stone and blocks; concrete 
arches; retaining and sea walls; concrete 
abutments; concrete piers; concrete foot- 
ings; concrete piles; forms and centers; 
surface finish; waterproofing; pavements 
and foot walks; freezing weather; con- 
tractor’s plans; general conditions and 
contract clauses. Appendices give the 
standard specifications for cement of the 
American Society for Testing Materials, 
an analysis of reinforced concrete beams, 
tables of properties of various forms of 
bar, brief pavement specifications, dia- 
grams and tables of standard bridge load- 
ings, coefficients of impact, working unit 
stresses for timber, earth pressures and a 
list of data required for designing concrete 
bridges. 

The set makes an excellent form to fol- 
low in making up specifications for a par- 
ticular structure, although they will need, 
of course, more or less modification to 
meet the local requirements and more de- 
tail in various respects, depending upon 
the character and quality of the work to 
be done. 
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Sanitation of Public Buildings. By _ Wil- 
liam Paul Gerhard, C. E. 273 pp. Cloth, 
$1.50, net. John Wiley & Sons, New 
York. 

The buildings considered in this book 
are the hospital, theater, church, school, 
market and abattoir. The author seems 
to have had most experience with the de- 
sign of the sanitary features of hospitals, 
as the detail is more thoroughly treated 
and with greater assumption of authority. 
He has also made a close study of theaters 
and of churches and schools, while his 
work with markets and abattoirs seems to 
be more in the nature of observation. This 
opinion is based on the treatment of the 
subjects wholly, and its expression shows 
the impression which the book makes upon 
the reader. 

The author’s ideas of the necessity of 
strict attention to sanitary principles are 
worthy of careful attention, and where he 
goes into detail he can be followed safely. 
When he describes general conditions and 
makes general statements of methods he 
is sometimes a little behind the times, and 
while the appendices and some of the quo- 
tations in the later chapters of the book 
are from the latest literature and the 
latest governmental and municipal codes, 
the text itself bears some marks of prep- 
aration some years ago. As already 
stated, this does not apply to the earlier 
chapters, particularly that on hospitals, 
although even here he does not report the 
very latest improvements in sewage dis- 
posal or sewage collection. 

The book is well worth its price as a re- 
minder of the points which must be cov- 
ered in a design and of the publications in 
which details may be studied. Even here 
the proportion of books and articles bear- 
ing dates later than 1898 is small, consid- 
ering the material advances that have 
been made in mechanical ventilation, sew- 
age disposal, plumbing appliances, etc., 
during the last ten years. 
Land Treatment of Sewage; a digest of 

the reports made to the Royal Commis- 

sion on Sewage Disposal by their spe- 

cially appointed officers. By Herbert T. 

Scoble. Cloth, 176 quarto pages, $2, 

net. St. Bride’s Press, London, and D. 

Van Nostrand Company, New York. 

As the sub-title indicates, this is a very 
convenient summary and collection in a 
single small volume of the official reports 
upon the plants in use in England for land 
treatment of sewage and the conclusions 
regarding their success. The book in- 
cludes descriptions of the plants at Alder- 
shot Camp, Altrincham, Cambridge, Croy- 
don, Leicester, Nottingham, Rugby and 
South Norwood, and also gives some data 
regarding several other farms which have 
been visited by the author. 

The effect of soil conditions, rates of fil- 
trations and other variables are compared, 
and the author adds his conclusions to 
those of the government examiners. The 
book will be very valuable for those who 
are considering the question of land treat- 
ment of sewage, largely in determining 
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what not to do, although some of the 

plants described are reported to be very 

successful. 

The Design of Steel Mill Buildings and 
the Calculation of Stresses in Framed 
Structures. By Milo S. Ketchum, C., 
E. Second Edition, Enlarged. 480 
pp., cloth, $4, net. Engineering News 
Publishing Co., New York City. 


A second edition of a book of this 
sort in scarcely more than two years 
is evidence of the value of the book 
and the need for it. More than a hun- 
dred pages of new material have been 
added, although the first edition seemed 
to be quite complete. 

Being the result of some years of 
practical experience, and of a consider- 
able period of experience in teaching, 
the book meets the needs of both stu- 
dents and practical engineers in a rath- 
er unusual manner. 

The first part discusses loads, dead, 
snow, wind and special. The second 
part discusses’ stresses, giving the 
principle of graphical statics, and meth- 
ods of computing stresses in framed 
structures and beams. Chapters on 
stresses in a transverse bent and in 
portals are particularly practical and 
give the student excellent guidance 
through a subject which they are apt 
to believe abstruse. Two-hinged and 
three-hinged arches, combined and ec- 
centric stresses are the subjects of oth- 
er chapters and complete a very usa- 
ble discussion of the theoretical side 
of the subject. 

The third part discusses the design 
of mill buildings under the chapter 
heads, general design, framework, cor- 
rugated steel, roof coverings, side 
walks and masonry walls, foundations, 
floors, windows and skylights, ventila- 
tors, doors, shop drawings and rules, 
paints and painting, estimate of weight 
and cost. In each of these chapters 
many minute details are given in full 
and there are many examples from ex- 
isting roofs showing. the application 
of these details. 

The fourth part gives quite full de- 
scriptions of a number of interesting 


structures, among them the largest 
steel frame dome, that on the West 
Baden hotel, the St. Louis coliseum, 


several locomotive shops, government 
buildings, a reinforced concrete round- 
house. 

The appendices give full specifica- 
tions for a steel building, solutions of 
a number of problems in graphic stat- 
ics and the calculation of stresses, and 
tables of dimensions of many struc- 
tural details. 

The book fully deserves its success 
and the new edition is brought up to 
date. 
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American Society of Municipal Improvements—Chicago Cement Show— 
Technical Meetings—Civil Service— Engineering 
Schools—Personal Notes. 





Little Reck’s Share of the Program of the 
American Society of Municipal 
Improvements. 


With a general committee of 29 mem- 
bers, E. A, Kingsley, chairman; a program 
committee of 6 members, E. A. Kingsley, 
chairman; a reception and luncheon com- 
mittee of 3 members, R. C. Powers, chair- 
man; a committee on tour of local indus- 
tries of 5 members, Fred I. Brown, chair- 
man; a hotel committee of 11 members, E. 
Cc. Taylor, chairman, and a ladies’ execu- 
tive committtee of 5 members, Mrs. E. A. 
Kingsley, chairman, Little Rock shows its 
intention to give the members of the 
American Society of Municipal Improve- 
ments and their friends and families a 
thoroughly satisfactory experience with 
Southern hospitality and to give them as 
full and favorable a view of Southern con- 
ditions and prospects as can pe obtained in 
the four days at their disposal. 

Tuesday, Nov. 9, will be devoted to 
three business sessions of the convention, 
and there will be one full business session 
on each day, Wednesday and Thursday. 

Wednesday morning the railroads give 
a trip to the industrial plants of the city, 
starting from the foot of Broadway at 9 
a.m. The Baring Cross shops of the St. 
Louis, Iron Mountain & Southern railroad, 
the Arkansas and Dixie cotton seed oil 
mills, the St. Louis cotton compress plant, 
the Ayer-Lord creosoting works, the Ar- 
kansas Brick Company’s plant and the 
power plant of the Little Rock Railway 
and Electric Company will be visited, 
luncheon being served at the last point. 
Wednesday evening wil be devoted to a re- 
ception and luncheon. 

Thursday morning will be filled by a 
street-car ride viewing street and other 
public improvements from special cars. In 
the evening there will be informal recep- 
tions at the clubs, hotels and private resi- 
dences. 

On Friday the association will visit 
Memphis, Tenn., on invitation of the mayor 
and legislative council and the Business 
Men’s Club, and an unusual opportunity 
will be given to see this, which is consid- 
ered by many to be the coming city of the 
South, as it is now the greatest in the 
central south. 

Little Rock has two hotels which are 
new and large and fully up to date, which 
the traveling men, who know, say are 


equal to any in St. Louis, but practicall) 
everything but a sleeping place has been 
provided by the local committees. 

Arrangements should be made for the 
trip by all city officials in charge of muni- 
cipal improvement work of any kind, for 
the program of papers and discussions will 
be fully equal in its field to the attrac- 
tions offered by the local committee, and 
the combination is too valuable to be 
missed. Probably homeseekers’ rates 
about half-fare, can be secured on the first 
Tuesday in November if no other special 
rates offer. 

The local committee has prepared « 
special illustrated circular about the city 
and the convention, copies of which wil b« 
sent for distribution by E. A. Kingsley. 
Superintendent of Public Works, Little 
Rock, Ark. 





Third Annual Cement Show. 


The demand for spaces at the third an- 
nual cement show in the Coliseum, Chi- 
cago, February 18-26, 1910, is very brisk 
according to reports from the offices of 
the Cement Products Exhibition Co., 115 


Adams street, Chicago. The general 
floor arrangement at the next show 
will be somewhat similar to that of the 
show last February. The scheme of fur- 
nishing uniform equipment and decora- 
tion for all exhibitors will again be fol- 
lowed. The main feature of the decora- 
tive scheme at the next show will be a 
large ornamental centerpiece, thirty feet 
in diameter and placed in the center of 
the Coliseum floor. A competition is 
being held by the Cement Products Ex- 
hibition Co., for a design for this cen- 
terpiece. It is to be constructed of con- 
crete and may take any form the artist 
may suggest; some are designing pergo- 
las, others fountains, band stands, etc. 
Three hundred and fifty dollars in prizes 
are being offered for the best designs 
for a centerpiece. There will be a num- 
ber of new features in connection with 
the next cement show. The space rates 
have been only slightly increased over 
those which prevailed last year, the pur- 
pose being to provide some funds for 
advertising the coming show. 

The National Association of Cement 
Users, the American Society of Engineer- 
ing Contractors and the Illinois Associ- 
ation of Municipal Contractors will all 
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in Chicago dur- 
is expected that the 
meeting of the National Build- 
ers’ Supply Association will also be 
held here. All these conventions to- 
gether with the elaborate preparations 
for the show will mean a tremendous 
gathering of building material interests 
in Chicago next February. The Na- 
tional Association of Cement Users ex- 
pects the best program of addresses 
that has ever been presented. President 
Jackson and Secretary Hauer of the En- 
gineering Contractors’ Society will also 
have an excellent program for the mem- 
bers of this big organization. Cement 
and concrete construction will probably 
play the most important part in the dis- 
cussions of this society. 


hold their conventions 
ing the show. It 
annual 





Technical Meetings. 


The annual convention of the Ameri- 
can Street and Interurban Railway Asso- 
ciation will be held in Denver, Colo., 
October 4, 5, 6, 7 and 8 Bernard V. 
Swenson, sec’y, 29 W. 39th st., New York 
City. 

The annual convention of the Ameri- 
can Public Health Association will be 
held at Richmond, Va., October 19, 20, 
21 and 22. Charles O. Probst., sec’y, Co- 
lumbus, O. 

The annual meeting of the American 
Gas Institute will be held at Detroit, 
Mich., October 20. A. B. Beadle, sec’y, 
29 W. 39th st., New York City. 

The fourteenth annual convention of 
the International Association of Munici- 
pal Electricians was held at Atlantic 
City, N. J., September 14, 15 and 16. Pa- 
pers were submitted as follows: “The 
Construction of Underground Conduits;” 
“Grounds of Alternate Current Secondar- 
ies;” “National Electric Code and Its 
Proper Interpretation;” “Locating 
Faults in Fire and Police Telegraph 
Circuits Without Opening the Lines;” 
“Progress of the Fire Alarm Telegraph ;” 
“The Storage Battery for Fire and Po- 
lice Telegraph Systems.” 

The thirtieth annual convention of the 
Association of Edison Illuminating Com- 
panies was held at Briarcliff Lodge, 
Briarcliff Manor, N. Y., Aug. 30, 31, Sep- 
tember 1 and 2. Among some of the 
papers submitted were the following: 
“Special Illumination Features of the 
Hudson-Fulton Celebration;” “The Tung- 
sten Lamp Situation in Various Cities;” 
“Prepayment Meters;” “The Central Sta- 
tion and the Electric Vehicle.” Thomas 
E. Murray, M, Am. Inst. E. E., was elect- 
ed president af the association for the 
coming year. 

The National Good Roads Congress 
will hold its convention at Columbus, 
0., October 26, 27, 28 and 29. 

The annual convention of the New 
England Water-Works, Association was 
held in New York City, September 8, 


MUNICIPAL ENGINEERING. 


9, and 10. The convention opened with 
an address of welcome by George S. 
Rice, chairman of the committee of ar- 
rangements, and other preliminary busi- 
ness, and with an address on the New 
York water supply by William W. Brush, 
engineer of distribution of the water- 
works of New York City. This address 
was illustrated by lantern slides, and 
outlined the water supply system of 
Greater New York. James L. Tighe, 
city engineer of Holyoke, Mass., present- 
ed a paper on ‘Odors and Tastes in the 
Water Supply of Holyoke.” He reviewed 
that city’s experience with tastes and 
odors in stored surface water, from 
the early ’70’s to date, giving some curi- 
ous and interesting extracts from early 
reports and newspaper articles dealing 
with the taste and odor nuisance. The 
suggestion made for alleviation varied 
from windmils and flotilla of boats for 
agitating the water and thus aerating 
it, to the application of modern scientific 
methods for the study of the causes of 
tastes and odors in public water sup- 
plies. “Water Purification at Pough- 
keepsie, N. Y.,”” was the subject of a 
paper submitted by Dr. John C. Otis, 
president of the board of public works 
of Poughkeepsie. H. W. Clark, chemist 
Massachusetts State Board of Health, 
Boston, Mass., presented a paper on “Dis- 
infection as an Adjunct to Water Puri- 
fication.”” Brief reports of the conserva- 
tion committee and the committee on 
damages resulting from the diversion of 
water were made by M. N. Baker and 
Leonard Metcalf. 

The proceedings of the convention of the 
Indiana Sanitary and Water Supply Asso- 
ciation held in Indianapolis in January, 
1909, have just been issued by the secre- 
tary, Frank C. Jordan, secretary of the 
water company, Indianapolis, Ind. 

L’Edilite Technique is a monthly period- 
ical, published in French, which is the of- 
ficial organ of the Union of Technical Mun- 
icipal Service and Public Works and is 
sent free to members of that organization 
but is delivered to others at 20 francs a 
year. 

The proceedings of the last convention 
of the Indiana Engineering Society have 
just been issued. by the secretary, Chas. 
Brossmann, Union Trust Bldg., Indianap- 
olis, Ind. 

The Michigan Technic is issued by the 
Engineering Society of the University of 
Michigan in semi-annual numbers in Feb- 
ruary and June. 

At the meeting of the Municipal Engi- 
neers of the City of New York, held Sept. 
22, J. C. Meem presented a paper entitled 
“Construction Problems of the Brooklyn 
Subway.” : 

The National Municipal Legaue has set- 
tled as the topic for next year’s competi- 
tion for the $100 Wm. H. Baldwin prize 
“City Government by Commission,” and 
suggests as an outline of the method of 
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treatment a brief statement of conditions 
leading up to the adoption of the system, a 
study of the Galveston plan and of the 
various modifications by other cities, and 
an analysis of the working of the system, 
the difficulties encountered and the safe- 
guards and remedies adopted and suggest- 
ed. The competition is open to undergrad- 
uates in colleges offering distinct instruc- 
tion in municipal government. 

The Northwestern Cement Products As- 
sociation will hold its next convention in 
St. Paul, Minn., March 1 to 5, 1910. Mar- 
tin T. Roche, of Minneapolis, Minn., is 
president. 

The American Peat Society held its 
third annual meeting at the Massachu- 
setts Institute of Technology, . Boston, 
Mass., Sept. 23 to 25. 

The Cornell Society of Civil Engineers 
of New York now has a membership of 
323. It holds three or four meetings a 
year and is gradually forming a place for 
itself in the society world. H. G. Balcom, 
314 Madison Ave., New York, is secretary. 

The American Civic Association and the 
National Municipal League will meet in 
joint session in Cincinnati, Nov. 15 to 18. 
This follows the A. S. M. I. convention at 
Little Rock, and those from the East at- 
tending that convention would find it easy 
and certainly very profitable to stop over 
for the Cincinnati convention. 

The Permanent International Associa- 
tion of Road Congresses has been formed 
to promote the international congresses, 
the first of which was held in Paris last 
year. The second International Congress 
of the Road will be held in Brussels in 
1910, beginning July 31. 

The ninth annual conference of health 
officers in New York State will be held in 
Rochester Nov. 10, 11 and 12. A number 
of experts will be present to address the 
convention. 

Among the many publications pertain- 
ing to the New York Hudson-Fulton cele- 
bration is a beautiful illustrated mono- 
graph on “The Indians of Manhattan Isl- 
and and Vicinity,” by Alanson Skinner, of 
the department of anthropology in the 
American Museum of Natural History. 





Civil Service Examinations. 

The U. S. Civil Service Commission will 
hold examinations in the usual places as 
follows: 

Oct. 20-21: Highway engineer and 
senior highway engineer in Office of Public 
Roads, Department of Agriculture, at $1,- 
200 to $2,250 a year; also draftsman in 
Patent Office, Washington, D. C., at $1,000 
a year. 

Oct. 27: Teacher of mechanical drawing 
in Indian service at $600 to $840 a year. 





Engineering Schools. 
The latest University of Illinois Bulle- 
tin has a report on “The Mineral Content 
of Illinois Waters,” by members and em- 
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ployes of the State Water Survey of which 
Edward Bartow is the dirctor. 





Personal Notes. 


B. B. Reynolds has been appointed 
Water superintendent at Colorado 
Springs, Colo. 

Hon. John J. S. McCroskery, ex-mayor 
of Newburgh, N. Y., died September 18, 
aged 75 years. 

Charles F. Wingate, sanitary engineer, 
New York City, died at his home August 
31, aged 62 years. 

W. H. Gass has been elected water 
commissioner at Knoxville, Tenn. Mr. 
Gass was formerly mayor of that city. 

Gilmour Brown, of St. John, New 
Brunswick, has been appointed chief en- 
gineer of the department of public works 
at Ottawa, Ont. 

Joseph E. Beals, water commissioner 
for 25 years at Middleboro, Mass., and a 
member of the New England Water 
Works Association, died September 3. 

J. H. Phillips, M. Am. Soc. C. E., has 
been appointed principal assistant to 
the engineer and superintendent of the 
Esses County Park Commission, Branch 
Brook Park, Newark, N. J. 

John R. McWane, who is a grandson of 
the founder of the Lynchburg Foundry 
Co., has been appointed western sales 
manager and has opened headquarters 
in the Monadnock building, Chicago, II1., 
for the sale of their water and gas pipe 
and special castings. 

Philip Burgess, Assoc. M. Am. Soc. C. 
E., A. E. Kimberly and Charles F. 
Long have severed their connection with 
the Ohio State Board of Health and have 
established offices in the Columbus Sav- 
ings & Trust Building, Columbus, Ohio, 
for the practice of consulting sanitary 
and chemical engineering under the firm 
name of Burgess, Kimberly & Long. 

Frank Miller and E. McLean Long have 
formed a partnership and will design, in- 
spect and superintend all kinds of steel 
and masonry construction, foundations, 
mechanical equipment of buildings, land 
derricks and floating derricks. They are 
established at 220 Broadway, New York 
City. Mr. Miller has, for the last six 
years, been chief engineer of the Snare 
& Triest Co., and Mr. Long has practiced 
as civil and consulting engineer. 

In behalf of the New England Water- 
Works Association, Mr. F. D. Dean, of 
Boston, Mass., is investigating matters 
relating to the purchase by municipali- 
ties of privately owned water-works. To 
further this investigation Dr. Dean has 
prepared a very complete data sheet, 
which includes all items relating to the 
source of supply, the water systems, in- 
cluding stations, piping, etc., the water 
consumption, and the financial end such 
as cost of operation, taxes, income, se- 
curities, debt, etc. This data sheet 
may be obtained by writing to Mr. Dean 
at 53 State street. 





New York Appropriation for Tests of 
Concrete. 


An appropriation of $30,000 was asked 
for by Nelson P. Lewis, chief engineer 
of the board of estimates and apportion- 
ment of New York City, September 17, 
to defray the cost of conducting experi- 
ments ordered by Mayor McClellan to 
determine the relative merits of rein- 
forced cinder, gravel, slag, and stone 
concrete, and hollow terra cotta tile. 
Architects, builders and contractors in 
all parts of the country will be interest- 
ed in these tests. 
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Specifications for Making Macadam Road 
with Liquid Asphalt Binder. 

The necessity of vastly improving the 
surfaces of macadam roads to meet the 
demands of automobile traffic has given 
rise to a large number of preparations of 
tar and asphalt to be used in the treat- 
ment of old roads and the construction of 
new, and many manufacturers now supply 
the materials. Each kind of material re- 
quires some attention to its particular 
characteristics in the specifications for the 
road, and MUNICIPAL ENGINEERING has 
printed quite a number of these specifica- 
tions The following are those prepared 
for incorporating heavy liquid asphalt in 
the construction of stone roads, by the 
Indian Refining Company: 

(1) Roadbed Sub-Foundations. — The 
roadbed shall be excavated or filled to the 
subgrade as established by the grade 
stakes of the civil engineer, and shall be 
thoroughly rolled with a steam road roller 
of the three-wheel type, having at least 
400 pounds compression per lineal inch on 
rear rolls, the rolling to be continued until 
the roadbed is thoroughly consolidated to 
the satisfaction of the engineer in charge 
of the work; all soft or spongy places shall 


be removed and refilled with gravel or 


other material that willl pack and be re- 
rolled until the subgrade is solid and to 
the desired grade. The roadbed, to the 
widths and depths as shown in plans, must 
be excavated or built to the same curva- 
ture or crown as that of the surface of the 
finished road, the cross-section thereof 
conforming in every respect to the cross- 
section of the road when finished. All ex- 
cavations shall be completed for the full 
width of the road from gutter to gutter 
before any stone is applied on the road. 

(2) Shouldering.—A shoulder of firm 
earth or gravel is to be left or made on 
each side, extending at the same grade 
and curvature of road to side ditches or 
gutters. This shoulder is to be rolled ac- 
cording to the directions of the engineer. 

(3) Side Ditches or Gutters.—The side 
ditches or gutters are to be excavated as 
per stakes furnished by the engineer, in 
order to give an easy flow of water, so 
that no water shall be left standing on 
the road or in the ditches. Under-drainage 
must be resorted to when the subgrade 
contains water or is soft and spongy. 

(4) First Course of Broken Stone.— 
Upon the prepared roadbed shall be spread 
a layer of stone, broken to pass through a 
ring 3 inches in diameter, to the uniform 
depth of four (4) inches, which shall be 


rolled until solid and firmly locked to- 
gether. 

(5) The depth of loose stone in this and 
all other courses must be measured by 
blocks the required thickness of the said 
loose stone. These blocks must be placed 
at frequent intervals amid the loose stone 
when being spread. 

(6) Binder Between the First and Sec- 
ond Courses.—Upon the bottom course of 
stone shall be spread a binder course con- 
sisting of stone screenings, clean gravel or 
a mixture of one-half screenings and clay, 
to the depth of two (2) inches, and rolled 
until it will not give under the weight of 
the roller. If the material used for binder 
is of such nature or in such condition that 
an application of water will add to its 
value as a binder, the same may be or- 
dered by the engineer in charge. 

(7) Second Course of Stone.—When the 
binder course is applied and rolled as 
above described, a second course of stone, 
broken to pass through a ring 1% inches 
in diameter, shall be spread evenly over 
the surface to a uniform depth of four (4) 
inches and rolled until compact; then a 
layer of stone screenings, clean gravel or 
sharp sand, of sufficient quantity, which 
when reiled dry will fill practically 50 per 
cent.¥6f the voids in this course of stone, 
shall be applied and rolled until shaken 
down, leaving the 1%-inch stone exposed 
on the surface. 

(8) Liquid Asphalt.—Upon the surface 
thus prepared, the liquid asphalt shall be 
applied hot and distributed evenly over the 
surface by means of a mechanical distrib- 
utor, which will spread the liquid asphalt 
evenly and be so arranged as te control 
the quantity delivered. The distributor 
valve not to exceed 6 ft. 3 in. in length, 
divided in sections not more than 2 ft. 1 
in. in length and under full control of the 
operator in order that the liquid asphalt 
may be applied on the surface either two 
or four feet wide, or the total width of the 
distributor, as desired. The quantity of 
liquid asphalt to be used to be 1.3 gallons 
per square yard where trap rock is used, 
and 1.5 gallons per square yard where 
limestone is used in the construction of 
the road proper. 

(9) Surface Binder.—After the applica- 
tion of the liquid asphalt, allowing from 
five to ten hours for it to penetrate the top 
course of stone, a coat of 50 per cent. dust 
screenings and 50 per cent. of %-inch 
stone, properly mixed, of sufficient thick- 
ness to fill the voids and make a smooth 
and uniform surface, shall be spread, when 
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the road shall again be rolled until thor- 
oughly consolidated and the liquid asphalt 
is brought through to the surface. Should 
the liquid asphalt show a tendency at this 
point to stick to the wheels of the roller, a 
light sprinkling of water on, or immedi- 
ately ahead of the roller, can be used until 
is rolled to a compact mass. 
Finished Road.—The road to be 
finished by sweeping or spreading a light 
coat of screenings over the surface to take 
up any excess of liquid asphalt which may 
be brought to the surface by rolling. 

Notes.—As a matter of economy in the 
application of the liquid asphalt, if pos- 
it is advisable to prepare a sufficient 
area of the surface of the road to use the 
contents of one car before the application 
is begun, thereby saving demurrage on the 
tank cars and also part of the expense of 
heating the liquid asphalt. 


the surface 
(10) 


sible l. 


The improvement should be started at 
the end of the road farthest from the 
source of supply of broken stone. 

Either trap rock, hard limestone, or 


other stone equally as good, shall be used 
in the construction of the road. 

No clay shall be used as binder in the 
top layer of 14-inch stone or the finished 
surfac It is tolerated in the composition 
of the binder between the first and second 
courses only as a matter of ¢conomy. 

Heavy liquid asphalt binder (12-14 grav- 
ity, asphalt contents 82 per cent.) shall be 
used, manufactured by the Indian Refining 
Company, offices Cincinnati, Ohio, and 115 
Broadway, New York City. 

Heavy liquid asphalt binder is shipped 
in tank cars only, capacity 8,400 or 10,400 
gallons. Said cars are equipped with steam 
pipes for the purpose of heating the liquid 
asphalt. Where a supply of steam from a 
stationary plant is not available, the addi- 
tional equipment required consists of a 
portable boiler of from 10 to 20 h. p. and 
the necessary steam hose to make connec- 
tion between the boiler and tank car. The 
liquid asphalt shall be heated to a temper- 
ature of from 186 to 200 degrees Fahren- 
heit, and pumped into a tank wagon 
equipped with a distributor, and with this 
wagon the liquid asphalt is hauled 
spread upon the road. 


Municipal Ice Plant Not Legal. 


In an opinion rendered by Edward 
Kenny, August 26, counsel for Kearny, 
N. J., he held that that municipality has 
no legal right to establish a municipal 
ice plant. He cited that while the citi- 
zens may vote on appropriations for mu- 
nicipal improvements, such a _ proposi- 
tion as the building of a town ice plant 
is not included under that heading, and 
if the citizens should take advantage of 
the referendum and vote for an appro- 
priation to construct an ice plant for 
the town, the courts would undoubtedly 
declare the proceeding unconstitutional. 
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President Removed. 
of New York, 
Haffen, 
president of the borough of Bronx in the 


Bronx Borough 
Governor 
dered the 


Hughes, 
removal of Louis F. 


or- 


city of New York, recently, charging 
him with misconduct in office and neg- 
lect of duty. Governor Hughes found 
that public funds in President Haffen’s 
department were wasted by loading the 
pay rolls; that there was political job- 
bery in the building of the Bronx Bor- 
ough court house; that he was _ inter- 
ested in the improvement of a public 


highway, with a view to benefiting him- 


self and his associates, who had hold- 
ings in a land company, and that as 
borough president and chairman of the 
local board of Morrisania he recom- 
mended the acquisition by the city of 
certain property on the East river for 


use as a public bathing place which was 


utterly unsuitable for the purpose. 
How to Use Cement. 
The Atlas Portland Cement Co., 30 


3road St., New York, N. Y., 
edition of “Concrete Construction 
the Home and On the Farm,” 
distribution), which has become a recog- 
nized text book of cement users. It is 
fully detailed and illustrated and _ thor- 
oughly reliable. 

They also publish a book on “Concrete in 
Highway Construction” ($1), primarily 
for the road supervisor, engineer and con- 
tractor, which contains much valuable de- 
tailed practical information on concrete 
making and laying, sidewalks, curbs and 
gutters, concrete street pavements of var- 
ings and conduits, culverts, beam bridges, 
arch bridges, retaining walls, posts, foun- 
tains, etc. 

There is also a book 
Railroad Construction” ($1) with details 
of construction of bridges, culverts, re- 
taining walls, stations, train sheds and 
platforms, coal and sand stations and ash- 
handling plants, signal towers, water tank 
supports and bumping posts, power sta- 
tons, storage reservoirs, docks, tunnels and 
tunnel lining. concrete ties and roadbeds, 
telegraph poles, power thausmission poles 
and towers, and fences, furnished 
by engineers on the roads named. 

The two latter books are so special in 
their nature that-the price named has been 
put on them. The first named will be sent 
on request. 


issue a revised 
About 
(for free 


on “Concrete in 


posts 


Durable Street Curbing. 


tI has been called to our attention that 
the street in Niagara Falls, N. Y., shown 
in one of the photographs on p. 171 of the 
September number of MUNICIPAL ENG1- 
NEERING, has Berea sandstone curb and 
has been in service for 5 years. This gives 
an opportunity to point to the fact that 
sandstone curb from the Berea, O., quar- 
ries of the Cleveland Stone Co., have been 
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in. use in many cites of Ohio, New York, 
Illinois, Indiana, Iowa, Michigan and 
other states in many cities for periods of 
twenty, twenty-four and more years. The 
Cleveland Stone Co., Cleveland, O., will 
send a booklet showing photographs of 
many such streets, as well as cuts showing 
the quarries, the machines for dressing 
stone and the styles of finish of surfaces. 





Testing Asphalt. 

Harry Tipper, of the Texas Company, 
New York, has written a series of articles 
on testing asphalt, which have been col- 
lected in a booklet for the convenience of 
those interested in the subject. The tests 
discussed are those for ductility, penetra- 
tion, melting point, flow point and the 
chemical tests with carbon bisulphide, car- 
bon tetrachloride and naptha. Iilustra- 
tions of the various pieces of apparatus in 
use are shown and the booklet is quite a 
mine of information on methods and re- 
sults. Doubtless copies will be sent on re- 
quest from interested pérsons. 





The Polygon Concrete Mixer. 


The polygon concrete mixer, made by the 
Waterloo Cement Machinery Corporation, 
of Waterloo, Iowa, is a revolving mixer, 
doing much of its work on account of the 
contour of the drum, aided by way of ac- 
celeration of action by four to six blades. 
It is a tilting mixer, discharging and being 
charged quickly and certainly. It is a 
batch mixer, the manufacturers agreeing 
with many engineers and contractors, in- 
cluding those on government work, that 
this is the proper method to insure perfect 
mixing and uniformity in proportions. It 
is said that on account of the perfection in 
mixing a saving of 20 per cent. in the ce- 
ment used is possible. 

The drum is built of two truncated cones 
on the ends of a short cylindrical drum, 
the combination being set with its axis at 
an angle of 45 degrees with the main axis 
of motion of the mixer. The inlet and out- 
let are in the surfaces of the opposite 
cones, on a horizontal line when the drum 
is in the usual mixing position. The form, 
with the blades mentioned, produce rapid 
results, ten revolutions in less than 30 sec- 
onds giving a uniform tint throughout in 
the red oxide of iron test. 

The mixer may be purchased without 
power or with steam, gasoline or electric 
power as desired. The drive is a direct 
bevel gear. 

The company have issued a new, hand- 
somely illustrated catalog, showing in de- 
tail all the forms and sizes of the mixer, 
the engines and special appliances, such as 
side loader, measuring tank, concrete ele- 
vator, carts and spreaders, wheel barrows, 
stone crushers, sand screens, scoop and 
side dump cars and light railway equip- 
ment. 

This is one of the most satisfactory cata- 
logs we have had the pleasure of examin- 


ing. It will be sent by the company on 
request from those interested. 





Trade Publications. 

The Universal Portland Cement Co. of 
Chicago and Pittsburg publish The Farm 
Cement News, devoted to the uses of ce- 
ment on the farm. One of their recent 
publications is a reprint of J. H. Chubb’s 
paper on “Cost and Value of Concrete 
Pavements,” which he read at the last 
convention of the National Association of 
Cement Users. 

The Vulcanite Portland Cement Co. an- 
nounces on its circular an annual output of 
1,750,000 barrels of cement, the result of 
14 years of successful manufacture of the 
highest grade of Portland cement. 

The Northampton Portland Cement Co. 
issues a highly illustrated booklet giving 
an article on “Proper Economical Propor- 
tions for Concrete,” by J. A. Setze, a list 
of important works in which their cement 
has been used and photographs of a num- 
ber of the structures. This true Portland 
cement has been on the market 10 years. © 

The Lock-Joint Pipe Co. print an article 
describing and illustrating the construc- 
tion of two large suction pipes for the Pub- 
lic Service Corporation of New Jersey at 
Marion, N. J., made of reinforced concrete 
according to their system. The process 
and product are very interesting and well 
worth the trouble of writing to the com- 
pany, at 165 Broadway, New York, for a 
copy of the article. 

The Marquette Cement Manufacturing 
Co., Marquette Bldg., Chicago, IIll., has a 
little circular on “Choosing the Right 
Brand,” which gives some valuable point- 
ers. 

Bulletin 64 of the Universal Portland 
Cement Co., in addition to the usual illus- 
trations and descriptions of curb in which 
Universal cement has been used, gives 
some instructions about management of 
shipments and notices of the same and 
an illustrated article on the local advertis- 
ing of cement. 

The Ashland Steel Range and Mfg. Co., 
Ashland, O., have an illustrated circular 
fully illustrating their cement block ma- 
chine and structures built with it, the 
various forms of block and faces and their 
eminently successful concrete mixer for the 
small and medium operator. It is an au- 
tomatic measuring machine operated by a 
gas engine enclosed to protect it from the 
dust. 

We have received a detailed price list of 
the blue print papers helios, E. T., parch- 
mine and Columbia and Columbia blue 
print cloth, which are manufactured by 
Keuffel & Esser Co., Hoboken, N. J., 111 
E. Madison St., Chicago, Ill., and 127 Ful- 
ton St., New York, and have been in use 
on the market for years. 

Eugene Dietzgen & Co., 181 Monroe St., 
Chicago, Ill., send sample of Wenonah 
drawing paper, of print made on Dietzgen 
lumine paper and circular describing a 
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number of special drawing, calculating and 
other instruments. 

Modern methods of road construction 
and preservation are quite fully described 
in an illustrated article, copies of which 
will be sent by the Barrett Mfg. Co. from 
any of their numerous offices. ‘ 

A recent circular from the Indianapolis 
office of the Lehigh Portland Cement Co. 
gives some pictures of buildings in which 
Lehigh cement has been used “From the 
Architect’s View Point.” The annual ca- 
pacity of the several plants of the com- 
pany is now 11,000,000 barrels a year. 

The International Sand-Lime Brick and 
Machinery Co., 90 West St., New York, N. 
Y., send various circulars descriptive of 
their silicate brick and its uses and the 
machinery and methods for making the 
bricks in large quantities. 

A booklet of the Barrett Mfg. Co. illus- 
trates a large number of railroad round- 
houses and shops on which Barrett specifi- 
eation roofs have been used and have stood 
the severe test of this location with sat- 
isfaction. 

An artistic product of the printers’ art 
is the book of the Lawrence Portland Ce- 
ment Co., on Dragon Portland cement. It 
gives a chonological table of the history of 
Portland cement, the standard specifica- 
tions, instructions about sand for mortar, 
finishing concrete surfaces, water-proofing, 
rust in reinforcement, etc., as well as speci- 
fications for many kinds of concrete work 
and illustrated descriptions of many struc- 
tures in which Dragon cement has been 
used. The book will be sent on request. 
This cement has been in use for over twen- 
ty years. 





Trade Notes. 
ASPHALT. 


St. Louis, Mo.—Street Commissioner 
Travilla recommends, in his annual re- 
port submitted September 10, the erec- 
tion of an asphait plant to enable the 
city to do its own asphalt repairing. 


BRICK. 


Buffalo Gap, Va.—The erection of a 
plant for the manufacture of paving 
brick is proposed by the Elliotts Knob 
Coal & Iron Company. 

Roanoke, Va.—C. Markley and the Ex- 
change Lumber Co., of this city, have 
leased the plant of the Webster Paving 
Brick Co., and will manufacture high- 
grade paving block. Mr. Markley will 
have charge of the new enterprise. 


CEMENT. 


Fort Scott, Kas.—Involuntary bank- 
ruptcy proceedings were filed here Sep- 
tember 14 by the bondholders of the 
Chanute Cement & Clay Products Co., 
and C. B. White, of Fort Scott, was ap- 
pointed receiver. The petition places the 
assets of the company at $250,000 and 
the liabilities at $2,000,000, and alleges 
irregularity in the execution and filing 
of mortgage bonds as a means of pre- 
ferring certain creditors. The company 
operates branches at Bronson, Michigan, 
and Akron, Ohio. 


” Sweeney, 
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CONCRETE BLOCKS. 


Camden, N. J.—The American Con- 
crete Piling Co. has been incorporated 
by Louis E. Welsh, Frank Overn and 
Elmer 8S. Holmes. 


PURCHASE OF MACHINERY. 


McKinney, Tex.—(Special).—C. W. 
Noyes, Box 337, is in the market for 
machinery and tools for manufacturing 
blocks, posts and other forms of con- 
crete articles. 

Ely, Neb.—(Special).—W. E. Meyers 
advises us that he desires to purchase 
concrete block machines. 

Coffeyville, Kas. — (Special). — James 
Harbaugh, 709 W. 5th st., advises us 
that he is in the market for a con- 
crete mixer. 

Clay Center, Kas.—Special).—Henry 
M. Roth advises us that he is in the 
market for a concrete mixing machine, 
and desires catalogues and prices by 
return mail. 

Pearl Harbor, Hawaii.—Bils are asked 
until Oct. 5 for furnishing one ma- 
chine for making concrete building 
blocks. Bureau yds. and docks, Wash- 
ington, D. C. 


LIGHT, HEAT AND POWER. 


Butler, N. J.—The Butler Electric 
Light & Power Co. has been incorporated 
by Evan C. Jones, John B. Lydecker, 
and Henry R. Schneider. 

Elyria, O.—The Elyria Gas Power Co. 
has been incorporated by C. O. Hamilton, 
J. D. Kiser, C. M. Blanchard, J. a 
Gahagan and F. M. Sterns. 


MISCELLANEOUS. 


Minneapolis, Minn.—-Owing to the fact 
that the estimate roll for 1910 did not 
include the proposed municipal creosot- 
ing plant, the purchase of one may be 
deferred a year. 

Cincinnati, O.—The contract for fur- 
nishing oil for the Reading pike was 
awarded, Sept. 10, to the Indian Refining 
Company, by the ag ~ commissioners, 
at $0.0275 per sq or a total of 
ith $2,418. The ateniaera Oil Co. bid 

Cincinnati, 0O.—The Compressed Wood 
Preserving Co. has been organized and 
incorporated by business men of this 
city for the purpose of manufacturing 
wood blocks for paving and railway ties. 
The incorporators are George C. Schnei- 
der, Henry Vogel, H. W. Weisbrodt, Mar- 
tin Rosenberger, Charles E. Roth and 
Albert Bettinger. 





Patents Concerning Street and Road Con- 
struction and Repair. 


853,117. Bituminous Composition. 
Clifford Richardson, New York, and 
Charles N. Forrest, Brooklyn, N. Y. 

853,720. Oil Spreader. Wm. M. Mur- 
ray, Sawtelle, Cal. 

854,894. Grading Machine for Build- 
ing and Repaving Roads. Walter A. 
Jones, Coolidge, Ga. 

855,860. Manufacturing Means from 
Wood Tar for Preventing Dust on 
Streets, Roads and the Like. Stephens 
Mattar, Leipsig, and Robert Funcke, 
Lorch, Germany. 

856,105. Pavement and Method of 
Making the Same. Wm. J. Sinek and 
nase tn S. Blome, Chicago, IIl. 

856,928. Roadway for Vehicles. Z. T. 
Columbus, Ind. 

858,685. Elevating Road- Grading i. 
chine. Albert E. Van Duser and J. O. 
Krohn, Chicago, Ill. 
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849,079. Road Grader. 
hill, Walnut Grove, Ill. 

853,131. Paving Machinery. 
Smith, Philadelphia, Pa. 

860,674. Plastic Pavement 
W. Lamson, Chicago, f 

861,576. Road Scraper and Leveler. 
Robert A. Dinsmore, New Athens, O 

861.650, 861.651. Artificial 
and Process of Making Same. 
Hassam, Worcester, Mass. 

862,012 Construction of Brick Pave- 
ments. Joseph M. Perkins, Memphis, 
Tenn 

862,318 Paving 
facture Thereof. 
burg, Pa. 

862,939. Process of Mixing with or 
Dissolving in Water and Distributing Ma- 
terial to Be Applied to Streets, Roads or 
Railroads. Benj. P. Richardson, Brook- 
line, Mass. 

863,096 
J. Rufli, 

864,497. 
Wright 
York, N. . 

864,498. Road Roller, 
Wright and Charles Longenecker, 
VOrR, Imes Be 

864,839. Asphalt Block Press. 
Cc. Fowler, Sewaren, N. J. 

865,578. Composition for Laying Road 
Dust. Carleton Ellis, Larchmont, N. Y. 

869,181. Constructing or Paving 
Street. Road and Other Ways. John D. 
Henderson, Everett, Mass. 

870,775. Roadway for 
Leslie S. Hackney, St. Paul, 

870,889. Paving Block (next 
ear rail). Alexander Kelley, 
ton, Del. 

872,159. Combined Scalper, Excavator, 
Roadroller and Locomotive. Chas. J. Van 
Buren, Findlay, O. 

873,975. Road 


Joseph McMa- 
Frank B. 


Plant. Geo. 


Walter E, 


Manu- 
Pitts- 


and 
Dubbs, 


Material 
Je Sse A. 


Pavement (wood). Herman 

Mobile, Ala. 
Road Scarifier. 

and Charles Longenecker, 


Edward T. 
New 


Edward = 
New 


John 


Automobiles. 
Minn. 

to street 
Wilming- 


Edward T 


Roller. , 
New 


Wright and Charles Longenecker, 
York, N. Y. 
874,716. toad Roller. Edwin C. Sher- 


win, Brandon, Wis. 
77 Roadway. Arthur, 
London, Eng. 


Stephen W. 


876,377. Geo. A. 
J. and Ernest E. Mitchell, 

876,846 Road Machine. 
Smith, Douglasville, Ga. 

878,638. Asphalt Ripper. Arthur King, 
Chicago, Ill. 

878,643. Road 
Springfield, Il. 

879,386. Road Grader. 
mel, Newton, Iowa. 

879,805. Duplex Road Grader Drag. 
Geo. Alexander, State Center, Iowa. 

880,312. Street or Roadway Structure. 
Nathaniel Lafon, Red Jacket, W. Va. 

880,774. Road Grader. Lorenzo D. 
3aty, Knoxville, Iowa. 

880,970. Road Drag. 
Wahoo, Neb. 

881,027. Scraper and Grader. Oscar E. 
Penwell, Mountain Home, Idaho. 

881,035. Method of Making a Dust- 
Road Surface. Benj. H. Thwaite, 
London, Eng. 

883,332. Road Drag and Scraper. 
McDaniel, Macon, Ill. 

884,352. Road Drag. 
Fred 8S. Beach, Charlotte, 

884,396. Road Grader. 
Livengood, Kansas City, Mo. 

884,497. Road Grader. David W. King, 
Maitland, Mo. 

884,943. Oil Spreader. 
ray, Sawtelle, Col. 

885,984. Gasoline Road Roller. Nor- 
man De Wind and Frank R. Jones, Har- 
vey, Ill. 

886,067. toad Drag. 
Indianapolis, Ind. 

886,182. Road Working Machine. Wm. 
B. Brothers, Illiopolis, Ill 


Grader. Ernest Lee, 


Frank Hum- 


Carl J. Carlson, 


less 
Doc 


Fitch H. and 
Mich. 


Winfield 8S. 


Wm. M. Mur- 


Frank E. Ott, 


Structure 


886,802. Road Grader. Jas. T. Haynes 
and Herbert B. Webb, Keenes, I11. 

887,874. Street Scraper. Hugh _ T. 
Toy, Sidney, O. 

888,864. Road and Process of Making 
Same. Bennett N. Beard, Shelton, Conn. 

888,886, 888,887. Pavement and Road- 
way, Method of Making Same. Wm. 8. 
Houghton, Boston, Mass. 

$89,692. Paving Block. 
Kratzer, Clearfield, Pa. 

890,110. Street Pavement. 
Walsh, Beaumont, Tex. 

890,778. Road Roller. 
engood, Kansas City, Mo. 

$90,902. Pavement and Method of 
Making the Same. Walter E. Hassam, 
Worcester, Mass. 

891,569. Road 
Deedsville, Ind. 

892,320, 892,321. Portable Asphalt 
Plant and Mixer-Opening Device. Frank 
B. Smith, Philadelphia, Pa. 

892,377. Cement Paving. 
erling, Altona, Germany. 

7 Road Scraper. 
Heyer, Hubbard, Tex. 

893,259. Road Drag. 
Indianapolis, Ind. 

894,269. Machine for Opening Trenches 
in Paved Streets. James M. Hendron, 
Los Angeles, Cal. 

894,281. Road Machine. Thos. R. Me- 
Knight, Aurora, II. 

894,893. Road 
Springfield, Il. 

895,27 Road Grading Machine. Par- 
ley J. Jewett, Butler, Mo. 

895,332. Machine for Clearing Land, 
Roads and Streets. Julius von Bertouch, 
Kapanda, South Australia. 

896,643. Road Sprinkling 
Bernard Kortas, Chicago, Ill 

897,080. Process for Preparing Paving 
or Building Blocks (from slag). Rocky 
Cc. Gangewere, South Bethlehem, Pa. 

897,124. Combined Road Grader, Drag, 
Ete. Thos. H. Mitchell, Clayton, Ind. 

898,884. Road Grader. Thompson 
Henry, Jamestown, Ind. 

899,252. Track or Roadway (concrete). 
Leslie S. Hackney,.St. Paul, Minn. 
899,798. Road Drag. Frank E. Ott, In- 
dianapolis, Ind. 

900,369. Road Grader. 
lenbeck, Funk, Neb. 

900,829. Road Leveler. 
Chapman, Marietta, O. 

901,569. Corrugated Metal Culvert. 
Clifford D. Voris, Crawfordsville, Ind. 

901,702, 901,703. Culvert. Chas. E. 
Glasspoole; St. Paul, Minn. 

901,806. Combined Road-Grader Drag 
and Harrow. Hamilton D. Guffey, Union- 
ville, Mo. 

902,139. Attachment for Road Ma- 
chines. John T. Eady, Carrollton, Ga. 

902,837. Street Paving Apparatus. 
Herman J, Rufli, Indianapolis, Ind. 

902,885. Device for Pouring Filling 
Material in Crevices. Washington C. 
Jones, Centralia, Mo. 

902,973. Method of Tunneling Under 
Streets, Roads, Squares, Tracks and the 
Like. Jesus Knudsen, Berlin, Germany. 

903,162. Road Grading Machine. Si- 
mon A. D. Bertrand, Dawson, Yukon, 
Can. 

904,106. Road Grader. Lewis E. Wild, 
Elmwood, Wis. 

904,199, 904,200. Metal Culverts. Ber- 
nard Harris, Minneapolis, Minn. 

904,586. Culvert. John F. White, 


Bloomington, III. 
Julius H. Schlafly, 


904,651. Culvert. 
Scraper for Road _ Rollers. 


Canton, O. 
905,073. 

Chas. F. Henn and David Farquhar, Buf- 

falo, N. Y. 


Henry A. 
John M. 
Winfield S. Liv- 


Drag. Harry J. See, 


Robert Kies- 
Frederick 


Frank E. Ott, 


Ernest Lee, 


Grader. 


Apparatus. 


Elijah A. Hol- 


Sylvester J. 








